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June 18, 2010

Pennsylvania Department of Environmental Protection
East Region Oil and Gas Management Program
Pennsylvania Department of Environmental Protection
208 West Third Street, Suite 101

Williamsport, PA 17701-6448

Attention: Ms. Jennifer Means
Environmental Program Manager

Re:  Remedial Investigation/Site Characterization and Final Report
Cabot Oil & Gas Corporation
2H & 4H Waellsite, Dimock Township
Susquehanna County, Pennsylvania

Dear Ms. Means:

On behalf of Cabot Oil & Gas Corporation (Cabot), URS Corporation (URS) has prepared and is
submitting the attached Remedial Investigation/Site Characterization and Final Report for the Cabot
0il & Gas A & M| 21 and A & M ] 4H Wellsite (Site) in Dimock Township,
Susquehanna County, Pennsylvania. The enclosed report summarizes the initial investigation
activities performed following the observance of black water in the vicinity of the Site on March 21,
2010 and subsequent site characterization, remedial action, and demonstration of attainment
activities performed to address the April 29, 2010 Order issued to Cabot by the Pennsylvania
Department of Environmental Protection (PADEP).

Site soils and groundwater were remediated with attainment of the Statewide Health Standard
(residential, used aquifer) Medium-Specific Concentrations, being demonstrated for all constituents
of potential concern regulated under Act 2, as specified in 25 PA Code Chapter 250. A completed
Land Recycling Program Transmittal Sheet for Plan/Report Submission to accompany the above
report and a check in the amount of $250 for the report submission fee as required for a Statewide
Health Standard Final Report is enclosed. It is our understanding that, as the remediation report is
being submitted within 90 days of the release, this will complete the submittal requirements under
Act2.

It is also our understanding that this submittal fulfills requirements of items 6, 7, 8, 9, 10, and 11 of
the April 29, 2010 Order issued to Cabot by PADEP.

URS Corporation

501 Holiday Drive

Foster Plaza 4, Suite 300
Pittsburgh, PA 15220
Telk 412.503.4600

Fax: 412.503.4703

CABOT-EPA 006222
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m Ms. Jennifer Means
June 18, 2010
Page 2 of 2

If there are any questions concerning this document, please contact either Jim Pinta at (412) 503-
4602 or me at (412) 503-4560.

Sincerely,
URS CORPORATION
David Testa, QEP James Pinta, Jr., Ph.D., P.G.
Project Manager Principal Geologist

PA PG# PG-000701G
Enclosure

ce: Phil Stalnaker, Cabot Qil & Gas Corporation
John Smelko, Cabot Oil & Gas Corporation
Eric Rooney, PADEP
Andy Mehalko, URS Pittsburgh
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Final Report - || 2+-/4H Welisite June 2010
URS Corporation Revision 0

EXECUTIVE SUMMARY

Cabot Oil & Gas Corporation (Cabot) operates the leased wellsite designated aJJjjjjIlJ}
B 2~ & M <2 @ 2H/4H) in Dimock Township, Susquehanna County,
Pennsylvania {(Wellsite). The Wellsite is a portion of a larger tract that consists of

approximately 16,300 acres and is leased from_- anc-l
I (o <xolore for and produce natural gas.

On Sunday, March 21, 2010, water containing suspended black particles (black water) was
observed in the shallow hand dug well on the Mr. |JJilj property along State Route 29
(SR29) and at the shallow dug hand dug well on the Ms. _ property further to the
south, also along SR29. Additionally, groundwater seeps downgradient from the Wellsite
exhibited black water. In the vicinity of the shallow hand dug well on Mr. || N
property, the black water extended along the drainage swale adjacent to SR29 and
discharged from a drainage culvert on the east side of SR29 to an open field. At the location
of the shallow well on Ms. _ property, the black water extended to a
groundwater seep adjacent to the pond on Mr. ||| oroverty. In response to
this occurrence, GasSearch Drilling Services Corporation (GDS) pumped standing water
from the shallow hand dug well on Mr. ||l property and installed two sumps in the
drainage swale along SR29 to capture surface water and minimize further surface water
migration. Surface water at this location has been collected continuously since the black
water was observed. Sedimentation EELs were placed downgradient of the area near the
Ms. -- well to minimize the surficial migration of black water in this area.

URS Corporation (URS) mobilized to the Wellsite on March 21, 2010 to investigate the black
water occurrence. Samples were collected from a total of 13 locations in the vicinity,
including shallow hand dug wells, groundwater seeps, surface water locations, deep drinking
water wells, and the [ 2H/4H reserve pit on March 23, 2010.

Evaluation of the groundwater and surface water chemistry did not indicate a correlation
between the materials in the reserve pit and the black water observed in the nearby hand
dug wells. All deep drinking water wells were found to meet applicable drinking water
standards. Static water contained in the pressure tank connected to the shallow well on the
Ms. -- property exhibited a level of lead above the Pennsylvania Department of

ES-1
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Final Report —| 2H/4H Wellsite June 2010
URS Corporation Revision 0

Environmental Protection’s (PADEP’s) Statewide Health Standard (SHS) residential, used-
aquifer (R-U) Medium Specific Concentration (MSC); however, due to a potential previous
impact, she was receiving bottled water for potable use and maintained a water buffalo in the

basement for other water needs.
Initial analytical results (March 2010} indicated the following:

o Water from the reserve pit exceeded the SHS R-U MSCs for the metals aluminum,
antimony, arsenic, barium, iron, and lead, TDS, pH, and chloride, and had elevated

levels of total coliform and fecal coliform.

» Deep wells that are currently used for drinking water (samples ||| > N
06, and -12) meet the applicable Federal Maximum Contaminant Levels (MCLs)
and PADEP SHS R-U MSCs. Additionally, comparison of the drinking water samples
from the Mr. -- and Mr. -- wells indicate that no significant
change in water quality has occurred in the interim or as a consequence of the
occurrence of black water. A comparison of the water collected at the pressure tank
from the Ms. |JJJjj I residence shows the potential for impact vs. baseline
conditions. However, with a previous impact having occurred (indicated by a
12/22/09 analysis) that resulted in her use of bottled water, it is difficult to ascertain

the true impact (if any) from the black water.

o Downgradient shallow well samples (jjJj and Ms. |} I on'y exhibited
elevated levels of total coliform and fecal coliform (and pH at [[ilo4). The

water in the pressure tank at the residence of Ms. |||} EENIH-13) that is
connected to the shallow hand dug well on her property also exhibited an elevated
level for dissolved lead (not collected during the baseline rounds) above the MCL.
Consequently, the sample collected directly from the well {Jj03) does not correlate
to the water in the pressure tank. This may be due in part to the timing of the sample
collection (URS did not become aware of the water present in the tank until the
following afternoan after the shallow well sample was collected), but the presence of
high levels of total and fecal coliform in the well that are absent in the tank indicate a

significant difference.

ES-2
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« The samples collected from the two sumps along SR 29 and the culvert on the east
side of SR 29 had elevated levels of total coliform. The upgradient sump location
also had elevated levels of fecal coliform while the culvert sample had elevated levels
of fecal coliform and exceeded applicable standards for TDS and chloride. The
differences between the upgradient and downgradient sumps appear to be influenced
by the current/historic runoff in the drainage swale (the upgradient sump was specific
to a groundwater seep downgradient of Mr. [Jjjj [l shatow well while the
downgradient sump represented a combination of flows into the drainage swale).
Additionally, at the time of the sample collection in the culvert, flow to the culvert from
the west side of SR29 had been intercepted by the vac truck and no flow was
apparent entering the west side of the culvert. Consequently, flow out of the culvert

on the east side indicates contributions from other sources.

e The samples collected from the up and downgradient stream locations indicate that
the unnamed stream flowing to Burdick Creek was not impacted with the up and
downstream sample locations being nearly identical for all parameters. Only total and
fecal coliform were observed at elevated levels at both locations, likely due to the

historic nature of the pasture that drains towards this feature.

e All soil sample results, with the exception of that for arsenic in the reserve mud pit
sample (o2). were below their respective SHS R-U MSCs.

URS presented the results of these initial findings to the PADEP in a report dated April 9,
2010.

PADEP issued a Notice of Violation (NOV) on April 8, 2010 for alleged violations of the Clean

Streams Law of Pennsylvania 35 P.S. §691.1 et. seq.; the Oil and Gas Act, 58 P.S.
§601.101 et seq.; the Solid Waste Management Act, 35 P.S. §6018.101, et seq.

On April 29, 2010 an Order was issued requiring Cabot to:

» Remove all cuttings and fluids from the reserve pit;

ES-3
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Implement the final closure and removal of the reserve pit;

Notify the PADEP the date upon which each of the tasks are initiated and/or
completed such that the PADEP can adequately inspect the condition of the liner
placed in the reserve pit and oversee the final closure and removal of the reserve pit;
Submit to the PADEP a letter describing the completion of the final closure and
removal of the reserve pit;

Submit to the PADEP for review and approval a full and thorough Site
Characterization Work Plan detailing all tasks necessary to define the horizontal and
vertical extent of contamination in soil, groundwater, and subsurface water in the
areas surrounding the well pad housing both the A & M - 2H and the A& M
[ EGE

Complete those tasks needed to conduct a full and thorough Site Characterization as
necessary to define the horizontal and vertical extent of contamination in soil,
groundwater, and surface water. Such investigation should include, but not be limited
to, the taking of appropriate soil samples and placement of monitoring wells;

Submit to the PADEP a Site Characterization Report setting forth the results of its
investigation and analysis. If necessary, the PADEP shall comment, in writing, on the
report and, within fifteen (15) days of receipt of the PADEP’s comments, Cabot shall
address the PADEP’s comments and submit a revised report to the PADEP
responding to the comments;

Submit to the PADEP a Work Plan outlining proposals for remediation of any sail,
groundwater, and surface water contamination as identified in the Site
Characterization Report in accordance with the Land Recycling Program Regulations,
25 Pa. Code Chapter 250 and setting forth a schedule for initiation and completion
dates. If the Work Plan is disapproved, Cabot shall modify the Work Plan,
incorporate the PADEP’s comments, and submit a revised Work Plan to the PADEP
within fifteen (15) days. The cleanup levels set forth in the Work Plan for remediation
of soil, groundwater, and surface water contamination shall be govermed by the
cleanup standards established in 25 Pa. Code Chapter 25;

Upon approval of the Work Plan by the PADEP, Cabot shall implement the
remediation activities outlined in the Work Plan. Cabot shall submit Quarterly
Progress Reports outlining activities undertaken in the implementation of the Work
Plan; and

ES-4
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e Submit a Final Report to the PADEP demonstrating attainment of the cleanup levels
established in the Work Plan. The Final Report shall be submitted in accordance with
Act 2.

During the period from April 30, 2010 through May 4, 2010 the materials present in the
reserve pit were removed and the liner cleaned. An inspection of the liner revealed a series
of perforations primarily in the eastern and western ends. Following removal of the liner and
underling geotextile, staining of the underlying straw and subsurface soils was observed. As
developed in the field with PADEP, 12 samples were collected from the locations having the
darkest staining of hay.

A Work Plan was prepared by URS with input from PADEP to fulfill the requirement of the
Order and submitted to the PADEP on May 7, 2010. PADEP comments on the Work Plan
were provided via e-mail on May 12, 2010. URS provided responses to the comments on
May 13, 2010 on behalf of Cabot and the Work Plan was implemented. The PADEP-
approved Work Plan included the following scope of activities:

o Characterization of the source material, namely the liquid and solids portion of the
cuttings from the reserve pit;

s Characterization of subsurface materials immediately below the stained hay at the 12
most stained locations identified immediately after mud, liner, and geotextile removal
from the pit,

¢ Confirmational sampling, after remediation of stained material from the base and the
sides of the reserve pit, at the locations of the original characterization sampling plus
one additional location in the base of the pit, as requested by PADEP;

e Characterization of groundwater, drinking water, surface water, and sediments in the

vicinity of the Wellsite; and

¢ Installation of bedrock monitoring wells on the well pad to evaluate water table
potentiometric surface and groundwater quality in the immediate vicinity of the

reserve pit.

ES-5
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Following removal of the impacted hay and subsurface soils from the reserve pit, 12
confirmational samples were collected at the same locations and, also at the request of the
PADEP, a 13" sample was collected where a rock created a small tear in the liner at the
base of the pit during removal of material from the pit, approximately one third of the length in
from the eastern side. Results of the pre-remediation sampling showed exeedances of the
SHS R-U MSC for arsenic at three locations and barium at one location. Post-remediation
sampling showed exceedances slightly above the SHS R-U MSC for arsenic at two locations.
With the concurrence of PADEP, additional remediation was conducted at these locations
and confirmational samples were collected and analyzed for arsenic only. Results of the
confirmational samples showed arsenic to be below the SHS R-U MSC and approval was
granted by PADEP to complete the final closure of the pit. Approximately 1,500 yds® of

drilling material and subsurface soil was removed from the reserve pit and properly disposed.

A second round of samples from the reserve pit, hand dug wells, groundwater seeps, and
drinking water wells in the surrounding area was collected during the period from May 1,
2010 (with the removal of the pit materials) to May 7, 2010, consistent with the approved
Work Plan. During this event, a water sample could not be collected from the pit as the solid
content was too high. In addition, insufficient water was present at the groundwater seep
downgradient of the Ms. [ JJJl] sha!low well to sample. Two samples were collected

during this time from the Mr. | JJij sha!low hand dug well and downgradient sump along
SR29,

During both of these sampling rounds, all constituents of potential concern (COPC) for
regulated constituents were below the SHS R-U MSCs except as follows:

» Lead was detected during the first sampling round at the Ms. [|JJJjj [l pressure
tank;

e TDS and chloride were above their respective MSCs at the storm culvert east of
SR29;

 pH was below the MSC at the shallow hand dug well on the Mr. || NG
property; and
e Reserve pit water exceeded the SHS R-U MSCs for aluminum, antimony, arsenic,

barium, iron and lead, pH, TDS, and chloride; however, this water was removed

ES-6
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during the reserve pit closure activities and properly disposed off-site and is therefore

not a medium of concern.

Manganese was an order of magnitude lower in the reserve pit and thallium was not detected
in the groundwater wells installed on the well pad (the RL for thallium in the original sampling
event for the reserve pit was above the SHS R-U MSC). All concentrations were below their
respective SHS R-U MSCs during the second round of Remedial Investigation/Site
Characterization sampling. As water from the reserve pit had a high pH, the low pH

observed at the Mr. |||} I <! is not a function of impact by fluid from the
reserve pit; therefore, pH is not a COPC.

A subsurface investigation was conducted in the vicinity of the reserve pit on the well pad to
help formulate the Conceptual Site Model (CSM). According to the approved Work Plan,
monitoring wells were installed on the well pad (MW-1, MW-2, and MW-4) in the northwest,
northeast, and southwest corners, respectively. Two attempts were made to install MW-3 in
the southeast corner of the wellpad; however, after advancing the borehole 100 ft-below
ground surface (bgs) at two locations in the southeast corner of the well-pad, groundwater
was not encountered and, with the concurrence of PADEP, the boreholes were abandoned.
The boreholes on the well pad showed that subsurface materials generally consisted of
between 8 to 18 ft of unconsolidated fill (well pad material) and decomposed siltstone
overlying fractured sandstone bedrock. Evaluation of the groundwater potentiometric surface
showed that the potentiometric surface generally followed the overlying topography, trending
generally to the southeast. Predominant fractures in bedrock in the area trend east to west

and are expected to be the primary flow pathways in the subsurface.

Two rounds of groundwater data were collected in accordance with the approved Work Plan
on May 20, 2010 and June 3 and 4, 2010. Analytes included Target Compound List (TCL)
Volatile Organic Compounds (VOCs), TCL Semi Volatile Organic Compounds (SVOCs),
Target Analyte List (TAL) metals, and selected wet chemistry parameters and coliform
analyses (total, fecal, and fecal strep). For both rounds of sampling, all groundwater results
were below their respective SHS R-U MSCs for all regulated compounds with the exception
of bis(2-ethylhexyl)phthalate at MW-2 during the May 20, 2010 event. However, this
compound is believed to be either a laboratory or sampling contaminant and was not present
in the pit material sampled; therefore, it is not a COPC for the Site.

ES-7
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More than 1 million gallons of surface water derived from groundwater seeps has been
recovered from the two sumps installed on March 21, 2010 in the drainage swale along
SR29. These sumps capture groundwater emanating from the groundwater seep
downgradient of the shallow hand dug well on Mr. [} Il procetty. As a resut,
migration of the surface water from this area to the downgradient tributary to Burdick Creek
has been eliminated since pumping began. Recovery continues to be conducted at the
downgradient sump [ocation pending PADEP approval to discontinue this activity.

Based on confirmational soil sampling results conducted after remediation of materials from
the reserve pit, soil impact associated with the reserve pit has been delineated both vertically
and horizontally at the Wellsite and remediation has been effective in removing impacts to
the subsurface from material released from the reserve pit.

As shown by the sampling conducted at the monitoring wells installed at the Wellsite (MW-1,
MW-2, and MW-4), groundwater below the well pad is not impacted by effects from the
reserve pit.

Based on the evaluation of the chemistry of the downgradient shallow wells, groundwater
seeps, and groundwater monitoring wells installed on the well pad, and consistent with the
Site Conceptual Model, the black water occurrence in the shallow wells, groundwater seeps,
and surface water is not related to the materials that were present in the reserve pit. Based
on the presence of coliform identified in the area (residual impacts from historic agricultural
use), shallow wells, groundwater seeps, and the water from the stream should not be used
as a drinking water source. All deep drinking water wells evaluated were free of coliform and
met federal and state drinking water standards.

The selected remediation standard for demonstration of attainment is the SHS R-U MSC, for
all COPCs as specified in 25 PA Code Chapter 250.

The following analytes were detected at the Wellsite and are considered to be COPCs:

ES-8
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Soil:

e VOCs: n-butylbenzene, sec-butylbenzene, ethylbenzene, isopropylbenzene
(cumene), p-isopropyltoluene, naphthalene, n-propylbenzene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, and total xylenes;

e SVOCs: none

e Metals: aluminum, antimony, arsenic, barium, beryllium, boron, calcium, chromium,
cobalt, copper, iron, lead, magnesium, molybdenum, nickel, potassium, silver,
vanadium, and zinc; and

+ Nitrogen (as ammonia).

Groundwater and Surface Water:
e VOCs: bromomethane;
¢ SVOCs: none;

e Metals: aluminum, antimony, arsenic, barium, boron, calcium, chromium, copper,

iron, lead, magnesium, molybdenum, nickel, potassium, sodium, vanadium, zinc; and
¢ Chloride.

Acetone, 2-butancne (MEK), carbon disulfide, and bis(2-ethylhexyl)phthalate, while detected
in certain samples, are considered to be laboratory contaminants, and, therefore, not
COPCs. In addition, although manganese and thallium were detected in surface water
and/or groundwater samples, they are not considered to be COPCs because of their low

concentration in the reserve pit materials. Surfactants and chloride do not have MSCs for
soils under Act 2.

Cabot is requesting Relief from Further Remediation Liability Protection (ROL) for identified
COPCs for the drilling mud release from the PADEP for Cabot, GDS (remediation

contraton), th andowners Y AN S
] A § & K ¥ K ¥ |
B - - B - 2! subsequent owners and operators

of the remediated area in accordance with Pennsylvania’s Land Recycling Act (Act 2) and
with the regulatory requirements of 25 PA Code Chapter 250.

ES-9
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Once PADEP has issued the ROL for this area, the following reclamation activities will be
conducted:

e Water recovery from the sump along SR 29 will be discontinued;

e The downgradient sump will be reclaimed and the function of the drainage swale
along SR29 restored; and

e Upon receipt of an ROL for soil and groundwater from the PADEP, Cabot will properly
decommission the three monitoring wells installed on the well pad (MW-1, MW-2, and
MW-4. The wells will be decommissioned according to PADEP Land Recycling
Program Technical Guidance Manual, Section V, Attachment F dated June 2002 (as
updated) and the Groundwater Monitoring Guidance Manual, Chapter 7 — Well

Abandonment Procedures, Section 7.4 — Material and Methods, Subsection 7.4.2 -
Sealants, dated December 1, 2001.
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1.0 INTRODUCTION

This Remedial Investigation/Site Characterization and Final Report documents the
investigation activities, cleanup efforts, estimated area impacted, and the results of site
remediation related to the observed occurrence of black water on March 21, 2010 in the

vicinity of the A & M [l 2v/A & M [ 45 @ 2H/4H) welisite located in

Dimock Township, Susquehanna County, Pennsylvania (Wellsite). The Wellsite is currently

owned by I S -~ D N S G
Y . < is par of

larger tract of land (about 16,300 acres) that is leased by Cabot Oil & Gas Corporation
(Cabot) to explore for and produce natural gas (Figure 1). Cabot received a Notice of
Violation (NOV) on April 8, 2010 regarding the occurrence of black water in the vicinity of the
Wellsite (Appendix A).

The Wellsite was constructed according to an approved Erosion and Sedimentation (E&S)
Control Plan prepared August 2009 and as revised October 9, 2009. The Wellsite is
bounded to the east and west by wooded areas, a rock quarry to the north, and farmland to
the south. The well pad is bounded by a berm along its perimeter to prevent the uncontrolled
release of materials from the Site. Water in the area drains to the east towards an unnamed
tributary of Burdick Creek, a tributary that flows to Meshoppen Creek that is designated as a
Cold Water Fishery (CWF). To the west and south of the Wellsite, surface water drains to a
low lying pond across SR 3010. This pond drains to Stevens Creek that also flows to
Meshoppen Creek.

1.1 OBJECTIVES

In accordance with 25 PA Code Chapter 250, the objectives of the Remedial Investigation/
Site Characterization and Final Report are to:

¢ Provide sufficient physical data through field investigations to determine if a release
has occurred and, if so, what constituents of potential concern (COPCs) are involved
and the extent of migration, if any, of those COPCs into surface water, groundwater,
soil, or sediment;

« Evaluate and define any source(s) of impact;

CABOT-EPA 006238

DIM0227471



DIM0227454

Final Report || 2+H/4H Welisite June 2010
URS Corporation Revision 0

e Evaluate whether interim remedial actions are necessary to abate an imminent
hazard to human health or the environment and describe the remedial actions
conducted to minimize impact to the environment;

¢ Determine, from measurements at the Site, values for input parameters, including
hydraulic conductivity, source dimensions, hydraulic gradient, and groundwater table
fluctuations necessary for fate and transport analysis;

¢ Develop a Conceptual Site Model (CSM);

e Provide an evaluation of potential exposure pathways and potentially exposed
populations; and
¢ Provide sufficient information to draw conclusions regarding the attainment of the

clean up standards selected and, if required, development of warranted remedial
options for each medium of concern.

1.2 SCOPE OF WORK PERFORMED

On Sunday March 21, 2010 an initial observance of black water was reported to Cabot by
one of the adjacent landowners, Mr. ] i} whose property is to the northeast of the
Site. Cabot subsequently reported the occurrence to the Pennsylvania Department of
Environmental Protection (PADEP). Initial response was performed that day (Sunday, March
21, 2010) by Cabot and URS Corporation (URS) documenting the presence of the black
water at the shallow hand dug well located on Mr. ] Il property adjacent to State
Route 29 (SR 29) (Figure 2), and emanating from a groundwater seep downgradient of this
well to the drainage swale on the west side of SR 29. Photos are provided in Appendix B.
The drainage swale is intercepted by a culvert present underneath SR 29 at the intersection
of SR 29 and the access road to the well pad that discharges to an open field on the east
side of the road. The field grades topographically to the east towards an un-named tributary
to Burdick Creek that flows south to Meshoppen Creek, which is designated as a CWF. URS
conducted sampling of the Wellsite reserve pit materials and soils, sediments, groundwater
seeps, and drinking water locations in the vicinity of the Wellsite following the observance of
black water in shallow, hand dug wells, and groundwater seeps in the vicinity of the Wellsite.
A sample location map is provided as Figure 2. The results of this sampling are contained in
the URS Report dated April 9, 2010, provided to the PADEP by Cabot on the same date.
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Initial response activities were conducted by GasSearch Drilling Services Corporation (GDS)
and involved removal of water from the shallow hand dug well on Mr. ||} [l oroperty
with a vac truck and then constructing two shallow sumps in the drainage swale to intercept
and prevent surface migration to the drainage culvert running beneath SR29. A vac truck
was set up to continucusly remove water collected in the shallow sumps. An inspection of
the surrounding hillside between the well pad and SR 29 was conducted and no additional
groundwater seeps or evidence of black water were identified in this area. A groundwater
seep discharges to a drainage swale adjacent to the well pad access road, flowing through a
culvert under the barn east of Mr. [ [l residence that is owned by the ||
@ B:). and eventually discharges to the drainage swale along SR 29. No visible
black water or sediment was identified in this groundwater seep. Additionally, as a
precaution, GDS mobilized vac trucks to remove standing water from the A & M [JJjij 2+

and A & M ] 4H well cellars and the adjacent reserve pit located on the northern
portion of the well pad.

On April 8, 2010 PADEP issued an NOV for alleged violations of the Clean Streams Law of
Pennsylvania 35 P.S. §691.1 et. seq.; the Oil and Gas Act, 58 P.S. §601.101 et seq.; and the
Solid Waste Management Act, 35 P.S. §6018.101, et seq (Appendix A).

On April 29, 2010, the PADEP issued an Order (Order; received May 3, 2010) directing
Cabot to:

e Remove all cuttings and fluids from the reserve pit;

+ Implement the final closure and removal of the reserve pit;

» Notify the PADEP the date upon which each of the tasks are initiated and/or
completed such that the PADEP can adequately inspect the condition of the liner
placed in the reserve pit and oversee the final closure and removal of the reserve pit;

e Submit to the PADEP a letter describing the completion of the final closure and
removal of the reserve pit;

e Submit to the PADEP for review and approval a full and thorough Site
Characterization Work Plan detailing all tasks necessary to define the horizontal and

vertical extent of contamination in soil, groundwater, and subsurface water in the
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areas surrounding the well pad housing both the A & M - 2H and the A& M
- 4H;

s Complete those tasks needed to conduct a full and thorough Site Characterization as
necessary to define the horizontal and vertical extent of contamination in sail,
groundwater, and surface water. Such investigation should include, but not be limited
to, the taking of appropriate soil samples and placement of monitoring wells;

e Submit to the PADEP a Site Characterization Report setting forth the results of its
investigation and analysis. If necessary, the PADEP shall comment, in writing, on the
report and, within fifteen (15) days of receipt of the PADEP’s comments, Cabot shall
address the PADEP's comments and submit a revised report to the PADEP
responding to the comments;

e Submit to the PADEP a Work Plan outlining proposals for remediation of any sail,
groundwater, and surface water contamination as identified in the Site
Characterization Report in accordance with the Land Recycling Program Regulations,
25 Pa. Code Chapter 250 and setting forth a schedule for initiation and completion
dates. If the Work Plan is disapproved, Cabot shall modify the Work Plan,
incorporate the PADEP’s comments, and submit a revised Work Plan to the PADEP
within fifteen (15) days. The cleanup levels set forth in the Work Plan for remediation
of soil, groundwater, and surface water contamination shall be governed by the
cleanup standards established in 25 Pa. Code Chapter 25;

e Upon approval of the Work Plan by the PADEP, Cabot shall implement the
remediation activities outlined in the Work Plan. Cabot shall submit Quarterly
Progress Reports outlining activities undertaken in the implementation of the Work
Plan; and

e Submit a Final Report to the PADEP demonstrating attainment of the cleanup levels
established in the Work Plan. The Final Report shall be submitted in accordance with
Act 2.

During the time period from April 30 — May 4, 2010, Cabot removed the residual fluids and
drill cuttings from the reserve pit. The fluids were removed using vac trucks and super
suckers and transported for treatment. The cuttings were removed using excavators and
hand labor and loaded to roll-off boxes and transported off-site for disposal. The plastic liner

and underlying geotextile at the reserve pit were removed to expose the subsurface soils
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under the geotextile and liner. Hay used to protect the geotextile and plastic liner from
punctures was observed to be stained in several locations, with the darkest discoloration
being observed at 6 locations at the bottom of the reserve pit, 2 locations along the northemn

wall of the pit, and 4 locations along the southern wall of the reserve pit.

URS prepared and implemented the Work Plan required by the PADEP Order. The PADEP-

approved Work Plan included the following scope of activities:

s Characterization of the source material, namely the liquid and solids portion of the

cuttings from the reserve pit;

» Characterization of subsurface materials immediately below the stained hay at the 12

most stained locations identified immediately after mud removal from the pit,

» Confirmational sampling after remediation of stained material from the base and the
sides of the reserve pit at the locations of the original characterization sampling plus

one additional location in the base of the pit, as requested by PADEP;

e Characterization of groundwater, drinking water, surface water, and sediments in the
vicinity of the wellsite; and

« [Installation of bedrock monitoring wells on the well pad to evaluate water table
potentiometric surface and groundwater quality in the immediate vicinity of the
reserve pit.

Sampling of pit materials was conducted on May 1, 2010 during their removal. An initial
round of sampling of the pit base and walls was performed following removal of the liner and
straw sub-base at 12 locations exhibiting the greatest visible staining on May 4, 2010.

Analytes collected (consistent with the Work Plan) included:

¢ Volatile Organic Compounds (VOCs) (Target Compound List [TCL] + n-butylbenzene,

sec-butylbenzene, n-propylbenzene, and p-isopropyltoluene);

s Semi-Volatile Organic Compounds (SVOCs) (Tentatively Identified Compounds
[TICs]);

e Metals (Target Analyte List [TAL]); and
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e Chloride and MBAS (on the ASTM leachate).

Following remedial activities consisting of removal of stained hay and stained soil, these
locations were re-sampled on May 10, 2010 and a thirteenth sample was collected on May
13, 2010. Following receipt of the confirmational sample analyses, two locations -2H/4H-
7R and -2H/4H-12R from the base of the pit exceeded the Statewide Health Standard
(SHS), Residential Used Aquifer (R-U), Medium Specific Concentration (MSC) for arsenic.
Consequently, URS remobilized to the Site on May 27, 2010 to conduct additional
remediation and confirmational sampling in these areas. At the direction of PADEP, samples
were recollected from these two locations following removal of additional soil and analyzed
for arsenic only. Following the additional remediation and subsequent confirmational
sampling, all regulated constituents were below their respective SHS R-U MSCs and a
request was made to allow final closure of the reserve pit on June 2, 2010, consistent with
the Order. PADEP approved the initiation of final closure on June 3, 2010 and extended the
final closure date to June 18, 2010 to allow for any additional activities that could be required

to comply with the Order.

A second round of sampling at the previously identified locations surrounding the Wellsite
(consistent with the initial sampling performed during March 23 through March 25, 2010,
above) was conducted during the period from May 1, 2010 through May 7, 2010. Note that
samples from the shallow hand dug well on Mr. - - property and downgradient
sump were collected twice during this period, once during pit cleaning activities on May 1,
2010, and again during a full round of sampling on May 6 and 7, 2010. Samples were
analyzed for:

Water:

¢ VOCs (TCL + n-butylbenzene, sec-butylbenzene, n-propylbenzene, and p-

isopropyltoluene);
o Metals (TAL),

¢ pH, total dissolved solids (TDS), total suspended solids (TSS), chloride, sulfide, and
MBAS (surfactants); and

s Total coliform, fecal coliform, and fecal strep.

CABOT-EPA 006243

DIM0227476



DIM0227454

Final Report —- 2H/4H Wellsite June 2010
URS Corporation Revision 0

Soil/sediment samples:
e VOCs (TCL + n-butylbenzene, sec-butylbenzene, n-propylbenzene, and p-

isopropyltoluene);
e Metals (TAL); and

e Chloride, sulfide, and MBAS (on the ASTM leachate).

During the second round of sampling, the groundwater seep downgradient of the shallow
hand dug well on Ms. -- property did not have sufficient water to sample and
only a sediment sample could be collected. Additionally, while a sample was collected as a
pit water sample on May 1, 2010, the high level of solids present necessitated laboratory
analysis as a solid. Furthermore, in addition to the sediment collected from the area of
overland flow between the hand dug well on Mr. ||} ] property and the up-gradient
sump, sediment was also collected from the sump during this round. No overland flow was

present between the hand dug well and the sump during this event.

The analytical results for the pit and socil/sediment samples were compared to their
respective Act 2 SHS R-U MSCs, or direct contact level MSC (whichever is more stringent)
under 25 PA Code Chapter 250 (hereafter SHS R-U MSC). Drinking water samples were
compared to their applicable Federal Drinking Water Maximum Contaminant Levels (MCLs)
and SHS R-U MSCs. Additionally, surface water and stream samples were compared to
applicable surface water quality criteria per 25 PA Code Chapters 16 and 93.

As described in the Work Plan, an attempt was made to install four bedrock monitoring wells
on the well pad to evaluate the water table potentiometric surface and groundwater quality in
the immediate vicinity of the reserve pit. On May 17 through 20, 2010, three monitoring wells
MW-1, MW-2, and MW-4 were installed (Figure 2) in the northwest, northeast, and
southwest corners of the well pad, respectively. Additionally, two soil borings were advanced
to 100 feet below ground surface (ft-bgs) in the southeast corner of the wellpad in an attempt
to intercept the water bearing unit in this area (proposed well MW-3). As no groundwater
was encountered, with the concurrence of PADEP, the borings were abandoned and no well
was installed in this location. Boring logs for the boreholes and monitoring well construction

diagrams are provided in Appendix E. Following completion, wells were surveyed to allow
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groundwater levels to be measured to the nearest 0.01 feet mean sea level (ft-msl).
Following development on May 20, 2010, an initial round of groundwater samples was

collected and analyzed for the following parameters:

e VOCs (TCL + n-butylbenzene, sec-butylbenzene, n-propylbenzene, and p-
isopropyltoluene);

e SVOCs (TCL + Tentatively ldentified Compounds [TICs]);
¢ Metals (TAL);

e pH, TDS, total suspended solids (TSS), chloride, sulfide, and MBAS (surfactants);
and

+ Total coliform and fecal coliform.

Groundwater samples were compared to their applicable MCLs and SHS R-U MSCs. All
values were below their respective standards. A second round of groundwater samples was
collected on June 3, 2010. Note that total and fecal coliform levels were present above the
Maximum Contaminant Level Goal (MCLG) of zero; however, insufficient samples were
collected to allow direct comparison to the MCL criteria of no more than 5.0% samples total
coliform-positive in a month. In addition, the groundwater levels were measured at the
monitoring wells and surrounding shallow hand dug wells and surface water features (i.e.,
ponds) and a potentiometric surface was contoured for the initial and subsequent
groundwater sampling events. Based on the observed water levels, the groundwater
potentiometric surface generally follows the topographical surface with the potentiometric
surface trending to the east, southeast, and south across the well pad; however,
predominant fractures in bedrock in the area trend W 80 E (almost west-east) and are

expected to be the primary groundwater flow pathways in the subsurface.

The extent of the impact from the reserve pit materials released was determined and a
remedial action implemented. A subsurface investigation and sample collection was
conducted near the reserve pit on the well pad to help formulate the CSM. Two phases of
remediation of soil were conducted over the time period from April 30, 2010 to May 27, 2010
to remove impacts from the reserve pit to the surrounding soils. Approximately 1,500 yds® of

drilling material and potentially impacted soil has been removed from the pit and surrounding
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soils. Additionally, water was evacuated from the shallow hand dug well on Mr. --
property following the black water accurrence and seepage water has been removed from
sumps along SR29 continuously since the occurrence on March 21, 2010. More than 1
million gallons of potentially impacted surface and groundwater has been recovered from the

pit, shallow hand dug wells, and sumps along SR29 and properly disposed.

URS compared the levels of constituents found in the reserve pit with those in the ground
water and downgradient locations to evaluate the potential for impact. Based on a
comparison of the constituents present in the reserve pit to the constituents present in
downgradient sample locations, the chemistry of the downgradient samples is significantly
different than that observed in the samples from the reserve pit. As the groundwater aquifer
is comprised of fractured bedrock, it is not expected that groundwater chemistry would
change appreciably due to subsurface flow. As such, consistent with the CSM, it is not

believed that the black water occurrence is the result of materials present in the reserve pit.

Once all documentation was assembled and evaluated, this Remedial Investigation/Site
Characterization and Final Report was compiled to document Wellsite activities, Wellsite
conditions, demonstrate attainment with the SHS R-U MSCs for all COPCs associated with

the mud release, and request Relief From Further Remediation Liability Protection (ROL)

from the PADEP for GDS, Cabot, the landowners ||| GG T
and [N I B D D B O
--- and - and-- and all subsequent owners

and operators of the remediated area in accordance with Pennsylvania’s Land Recycling Act
(Act 2) and with the regulatory requirements of 25 PA Code Chapter 250.
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2.0 SITE DESCRIPTION

2.1 LOCATION

The [} 2H/4H Wellsite is part of an approximately 5.1 acre parcel constructed on a
topographically elevated area adjacent to SR29 to the east and SR3010 to the south in
Dimock Township, Susquehanna County, Pennsylvania (Figure 1). The land is currently

ovned by [ SR S S
A . 21 ' cascd by

Cabot to explore for and produce natural gas (Figure 1).

The Wellsite (Figures 1 and 2) was constructed according to an approved E&S Control Plan
prepared August 2009 and as revised October 9, 2009. The Wellsite is bounded to the east
and west by wooded areas, a rock quarry to the north, and farmland to the south. The well
pad is bounded by a berm along its perimeter to prevent the uncontrolled release of materials
from the Site. Water in the area drains to the east towards an unnamed tributary of Burdick
Creek, a tributary that flows to Meshoppen Creek that is designated as a CWF. To the west
and south of the Wellsite, surface water drains to a low lying pend across SR 3010. This
pond drains to Stevens Creek that also flows to Meshoppen Creek.

22  SITE HISTORY

Cabot operates the leased Wellsite that is a portion of a larger tract that consists of

approximately 16,300 acres and is leased from_
and - - to explore for and produce natural gas (Figure 1). The area was
formerly used for agricultural purposes.

The reserve pit on the Wellsite consists of an approximately 320 ft by 37 ft area to a depth of
approximately 13 ft along the northern portion of the well pad. The black water occurrence
was initially identified in a shallow hand dug well on Mr. [l prorerty to the northeast
that is topographically downhill from the Wellsite and subsequently in the shallow hand dug
well on the property owned by Ms. [|JJj Il that is across SR29 and to the southeast of
the Wellsite (Figure 2). The extent of the black water occurrence downgradient of the hand
dug well on the property owned by Mr. [JJjj [l extended across (east of) SR29 into an

open field owned by [ Gz 2 I (Figure 2).
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3.0 GEOLOGIC AND HYDROGEOLOGIC SETTING

3.1 SITE SOILS/SURFICIAL GEOLOGY

The soils underlying the Wellsite well pad belong to the Mardin Channery silt loam. The
annual precipitation is on the average of 30 to 45 inches, while the average air temperature
ranges from 45 to 50 degrees Fahrenheit. The frost-free period ranges from 110 to 150
days.

Slopes are generally 8 to 15 percent. This component is on hills. The parent material
consists of reddish ablation tili derived from sandstone and siltstone. Depth to a root
restrictive layer, fragipan, is typically 14 to 26 inches. The natural drainage class is
moderately well drained. Water movement in the most restrictive layer is very low to
moderately high. Available water to a depth of 2.9 inches is very low. Average depth to
water is about 11 to 22 inches. There is no frequency of flooding or ponding. This soil does

not meet hydric criteria.

The surficial deposit at the Wellsite is comprised of Wisconsin-Age glacial till. The till rests
unconformably atop the Upper Devonian Catskill Formation bedrock. The till is a red to
brown, poorly sorted unit consisting of clay to boulder sized particles. Highly eroded glacial
erratics and relatively unweathered local sandstone bedrock are incorporated in the
predominantly fine-grained matrix. According to Braun (2006), these deposits occur with
thicknesses of 30 to over 100 feet in the vicinity of the Site, with the thickest deposits located
at the base of pre-glacial slopes. Braun (2006) reports a till thickness of over 100 feet
immediately west of the unnamed tributary to White Creek, due west (and in the downhill
direction) of the Site.

3.2 SURFACE WATER

An unnamed tributary of Burdick Creek receives surface water runoff from the vicinity of the
Wellsite. Burdick Creek is a tributary that flows to Meshoppen Creek that is designated as a
CWF. To the south and west of the Wellsite, surface water drains to a low lying pond across
SR 3010. This pond drains to Stevens Creek that also flows to Meshoppen Creek.

1
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3.3 REGIONAL GEOLOGY

The Site is located at approximately 1,540 ft above mean sea level (amsl) in the Glaciated
Low Plateau Section of the Appalachian Plateaus Province physiographic province. The
Glaciated Low Plateau Section includes an area of diversified topography in northeastern
Pennsylvania. The topography consists of rounded hills and broad to narrow valleys all of
which have been modified by glacial erosion and deposition. Swamps and peat bogs are
common in the area. The area reflects the interplay between bedrock of various types,
mainly sandstones and siltstones, and glacial erosion and deposition. The more erosion-
resistant rocks form the hills, while the less erosion-resistant rocks occur in the valleys.
Glacial deposits, mainly glacial till or sand and gravel, may occur anywhere, but are found

mainly in the valley bottoms and margins (Sevon, 2000).

34 REGIONAL HYDROGEOLOGY

The local hydrogeology at the Site is typical of the regional hydrogeology of the Low
Glaciated Section of the Appalachian Plateau Physiographic Province (Socclow, 1980). The
uppermost aquifer is typically unconfined and within unconsolidated glacial till and upper
portions of fractured bedrock (present in fractures). The till in this area is typically more
discontinuous than in the northwestern portion of the state. Some of these soils have a
fragipan at shallow depth and therefore are somewhat poorly drained. The surface texture of
these soils is predominantly silt loam. The landscape is undulating and the erosion potential
is low to moderate. Rock fragments are common in the soils of this area. Some of the soils
have very low root zone available water-holding capacity due to their limited rooting depth.

The growing season is short due to the elevation and northern latitude.

12
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4.0 SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN
AND SELECTION OF REMEDIATION STANDARDS

Based on the observed release of driling mud and the results of the site
characterization/remedial investigation, site media (soil, groundwater, and surface water) at
the Wellsite were evaluated as follows;

Soil:
s TCL VOCs and VOCs potentially present in the drilling residuals (n-propylbenzene, n-

butylbenzene, 4-isopropyltoluene, sec-butylbenzene, and isopropylbenzene);
e TCL SVOCs;

s surfactants (as MBAS) and chloride; and
o TAL Metals.

Groundwater and Surface Water:

e TCL VOCs and VOCs potentially present in the drilling residuals (n-propylbenzene, n-
butylbenzene, 4-isopropyltoluene, sec-butylbenzene, and isopropylbenzene);

e TCL SVOCs;

e Total and dissolved TAL Metals; and

e Total suspended solids (TSS), total dissolved solids (TDS), sulfide, chloride,
surfactants (as MBAS), pH, and total and fecal coliform.

Additionally, the following parameters were collected at certain locations to allow a better
understanding of site conditions: acidity, alkalinity, nitrogen (ammonia); ethylene glycol, TPH,

oil and grease, and fecal strep.

The following regulated compounds under Act 2 were detected at the Wellsite and are
considered COPCs, except as noted below (TGM, 2002);

Soil:
¢ VOCs: n-butylbenzene, sec-butylbenzene, ethylbenzene, isopropylbenzene

(cumene), p-isopropyltoluene, naphthalene, n-propylbenzene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, and total xylenes;

13
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e SVOCs: none;

e Metals: aluminum, antimony, arsenic, barium, beryllium, boron, calcium, chromium,

cobalt, copper, iron, lead, magnesium, molybdenum, nickel, potassium, silver,
vanadium, and zinc; and

¢ Nitrogen (as ammonia).

Groundwater and Surface Water:
e VOCs: bromomethane;
e SVOCs: none;

s Metals: aluminum, antimony, arsenic, barium, boron, calcium, chromium, copper,
iron, lead, magnesium, molybdenum, nickel, potassium, sodium, vanadium, zinc; and
e Chloride.

Acetone, 2-butanone (MEK), carbon disulfide, and bis(2-ethylhexyl)phthalate, while detected
in certain samples, are considered to be laboratory contaminants, and, therefore, not
COPCs. In addition, although manganese and thallium were detected in surface water
and/or groundwater samples, they are not considered to be COPCs because of their low

concentration in the reserve pit materials. Surfactants and chloride do not have MSCs for
soils under Act 2.

The selected remediation standard for demonstration of attainment for both groundwater and

soil is the SHS R-U MSCs, as specified in 25 PA Code Chapter 250 for all COPCs.

14
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5.0 SITE CHARACTERIZATION/REMEDIAL INVESTIGATION, SITE REMEDIATION
AND CONFIRMATIONAL SAMPLING

On Sunday March 21, 2010 an initial observance of black water was reported to Cabot by
one of the adjacent landowners, Mr. [JJJj i} whose property is to the northeast of the
Site. Cabot subsequently reported the occurrence to the PADEP. Initial response was
performed that day (Sunday March 21, 2010) by Cabot and URS documenting the presence
of the black water at the shallow hand dug well located on Mr. [JJJj Il oroperty adjacent
to State Route 29 (SR 28) (Figure 2) and emanating from a groundwater seep downgradient
of this well to the drainage swale on the west side of SR 29. Photos are provided in
Appendix B. The swale is intercepted by a culvert present underneath SR 29 at the
intersection of SR 29 and the access road to the well pad that discharges to an open field on
the east side of the road. The field grades topographically to the east towards an un-named
tributary to Burdick Creek that flows south to Meshoppen Creek, which is designated as a
CWF.

Initial Response Activities

Initial response activities were conducted by GDS involving removal of water from the
shallow hand dug well on Mr. - - property with a vac truck and then constructing
shallow sumps within the drainage swale along SR29 to intercept and prevent surface water
migration to the drainage culvert. A vac truck was set up to continuously remove water
collected in the shallow sumps. An inspection of the surrounding hillside between the well
pad and SR 29 was conducted and no additional groundwater seeps or evidence of black
water were identified in this area. A groundwater seep does discharge to a drainage swale
adjacent to the well pad Site access road, flowing through a culvert under the [ bam
adjacent to the property owned by Mr.-- and eventually discharging to the drainage
swale along SR 29. No visible black water or sediment was identified in this groundwater
seep. Additionally, as a precaution, GDS mobilized vac trucks to remove standing water
from the 2H and 4H well cellars and the adjacent reserve pit located on the northern portion
of the well pad to evaluate the condition/integrity of the pit liner. No holes or tears were
observed from the portion of the pit liner between the highest water level mark and the
remaining level of the water observed in the pit during the initial investigation. Photographs

of initial conditions and response activities are presented in Appendix B.
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On Monday March 22, 2010 inspections were conducted by PADEP and URS of the reserve
pit on the well pad and in the vicinity of the Wellsite. Black water was observed in the
shallow hand dug well located on Ms. ||JJjj Il property located to the south and east
of the Site (Figure 2) and at an adjacent surface groundwater seep. The surface
groundwater seep discharged both to the adjacent pond owned by Mr. || TGN
and a marshy area further to the north. A temporary earthen dam was installed by
vr. [ 2 < Vr. I to prevent migration of the groundwater seep to
the pond. Additionally, GDS installed two erosion eels perpendicular to the groundwater
seep flow to prevent the migration of sediments to the marshy area. Due to prior impact, the
shallow hand dug well is not used by Ms. ||} Il for drinking water purposes.
Drinking water is provided as bottled water and other non-potable water is supplied by a poly
tank “buffalo” located in her basement. Photographs are presented in Appendix B.

On Tuesday March 23, 2010, URS completed an inspection of the wooded areas to the west
of the Wellsite and the adjacent property to the south owned by Mr. [ JJJl] No visible
signs of black water or sediment were identified. A groundwater seep was identified
discharging to the drainage swale along SR 3010 to the southwest of the Site. This
groundwater seep was free of any visible black water or sediment and visual inspection of
the drainage culverts on the south side of SR 3010 (draining to a pond further to the south)
likewise did not exhibit any black water or sediment.

URS proceeded to collect water and sediment samples at the following locations to evaluate
for the potential source of the black water/black sediment as follows (note that sampling

locations where a split was performed with PADEP are indicated with a “*”):
Tuesday (3/23/10):

Sample 1* - [ 25 Reserve Pit (water);
Sample 2 — [ 2H Reserve Pit (solids);

sample 3* — Ms. |} I surface water sumpishallow hand dug well
(residential use),

sample 4* — Mr. [ hand pump sump/shallow hand dug well;

Sample 5 — Mr. | tep water;
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Sample 6 — Mr. | I residential water (before the in-line filter — reported to be
~170 feet deep with 40 feet of casing);

Sample 7 — Mr. (JJ I shallow hand dug well.

Wednesday (3/24/10);

Sample 8 — Sump installed near SR 29/access road to the Wellsite (water);

Sample 9 — Sump installed near SR 29/access road to the Wellsite (sediment);

Sample 10 — Surface sediment between Mr. (Jjjjj ] sha!low hand dug well and
the groundwater seep discharge to the southernmost sump on his
property;

Sample 11 — Groundwater seep on Mr. (Jjjj ] property discharging to the
southernmost sump;

Sample 12 - Water source (within barn) on the ||| jjj [l property (reported to
be ~325 feet deep with a casing of 20 feet);

Sample 13 — Pressure tank at the residence of Ms. |jj il (reported to contain
water pumped from the shallow well to the residence on Sunday

(3/21/10) when black water was first observed in the area];
Thursday (3/25/10)

Sample 14 — Stream receiving drainage from the field that receives drainage from SR
29 culvert (water — upgradient of receiving point);

Sample 15 — Stream receiving drainage from the field that receives drainage from SR
29 culvert (sediment — upgradient of receiving point);

Sample 16 — Stream receiving drainage from the field that receives drainage from SR
29 culvert (water — downgradient of receiving point);

Sample 17 — Stream receiving drainage from the field that receives drainage from SR
29 culvert (sediment — downgradient of receiving point).

Sample 18 — Sediment sample from drainage area in the field between culvert on
east side of SR29 and the stream (sediment)

Sample 19 — Outfall from culvert on east side of SR 29 that drains swale on west side

of SR 29 that was reported to contain black water on 3/21/10 (water)
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Sample 20 — Qutfall from culvert on east side of SR 29 that drains swale on west side
of SR 29 that was reported to contain black water on 3/21/10 (sediment);

Sample 21 — Groundwater seep in Ms. [} [ fic'd (sediment diversions
installed) (water); and

Sample 22 — Groundwater seep in Ms. - - field (sediment diversions
installed) (sediment).

A sample location map showing these locations is presented as Figure 2. Photographs of
the sampled locations are presented in Appendix B. Note that PADEP collected a sample

from Mr. [} ] shallow hand dug well eartier in the day on March 23, 2010 prior to
meeting with URS.

Samples were analyzed for:

Water:

e TCL VOC + n-butylbenzene, sec-butylbenzene, n-propylbenzene, and p-
isopropyltoluene;
e TAL Metals;

e pH, total dissolved solids (TDS), total suspended solids (TSS), chloride, sulfide, and
MBAS (surfactants); and

¢« Total coliform and fecal coliform.

Soil/sediment samples:
e TCL VOCs + n-butylbenzene, sec-butylbenzene, n-propylbenzene, and p-
isopropyltoluene;
e TAL Metals; and
s Chloride, sulfide, and MBAS (on the ASTM leachate).

Initial Data Evaluation

Analytical results for samples of surface waters, samples from the shallow hand dug wells,

samples from the deep drinking water wells, and samples of off-site soil are summarized in
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Table 1, Table 2, Table 3, and Table 4, respectively. Analytical laboratory reports are
presented in Appendix C.

On April 9, 2010, URS provided a letter report to PADEP describing the findings of the initial
sampling. The following discussion summarizes the results.

Aqueous Samples

Prior to drilling of the - 2H/4H wells, on April 19, 2009, Cabot conducted baseline
sampling of the Mr. -- Mr.-- Mr.- and Ms.--
drinking water wells. Additional sample rounds were conducted at Mr. ||| ] EGTGTEGEN
well on October 27, 2009 and at Ms. [} I we!! on December 22, 2009. These
resuits have been incorporated for reference/comparison in Table 2 and Table 3.

The sample of waster from the reserve pit exceeded indicated standards for certain metals,

TDS, chloride, and pH. Total coliform and fecal coliform levels were elevated.

The deep wells that are currently used for drinking water (samples |5, IIcs.
and [Jif12) meet the applicable Federal MCLs and PADEP SHS R-U MSCs (Table 3).
Additionally, comparison of the drinking water samples from the Mr. |||} TGN
M. [ I ard M. [l we!'s indicate that no significant change in water quality
has occurred in the interim or as a consequence of the black water. A comparison of the
water collected at the pressure tank from the Ms. ] ] residence shows the
potential for impact vs. baseline conditions. However, with a previous impact having
occurred (indicated by a 12/22/09 analysis) that resulted in her use of bottled water, it is
difficult to ascertain the true impact (if any) from the black water.

Downgradient shallow hand dug well samples (Mr. -- and Ms. -- — Table

2) only exhibited elevated levels of total coliform and fecal coliform (and pH slightly below the
mscC of 6.5 S.U. at [JJo4). The water in the pressure tank [JRH-13) that is
connected to the shallow hand dug well also exhibited an elevated level for dissolved lead
(not collected during the baseline rounds) above the MCL. Consequently, the sample
collected directly from the well-03) does not correlate to the water in the pressure tank.

This may be due in part to the timing of the sample collection (URS did not become aware of
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the water present in the tank until the following afternoon after the shallow well sample was
collected), but the presence of high levels of total and fecal coliform in the shallow hand dug
well that are absent in the tank indicate a significant difference.

The samples collected from the two sumps along SR 29 and the culvert on the east side of
SR 29 had elevated levels of total coliform (Table 1). The upgradient sump location also had
elevated levels of fecal coliform while the culvert sample had elevated levels of fecal coliform
and exceeded applicable standards for TDS and chioride. The differences between the
upgradient and downgradient sumps appear to be influenced by the current/historic runoff in
the drainage swale (the upgradient sump was specific to a groundwater seep downgradient
of Mr. [} ] shalow hand dug well while the downgradient sump represented a
combination of flows into the drainage swale). Additionally, at the time of the sample
collection in the culvert, flow to the culvert from the west side of the street had been
intercepted by the vac truck and no flow was apparent entering the west side of the culvert.
Consequently, flow out of the culvert on the east side indicates contributions from other

sources.

The samples collected from the up and downgradient stream locations indicate that the un-
named stream flowing to Burdick Creek was not impacted with the up and downstream
sample locations being nearly identical for all parameters. The only standards exceeded
were for total and fecal coliform at both locations, likely due to the historic nature of the

pasture that drains towards this feature.

Soil Samples

Off-site soil analytical results are summarized in Table 4. The sediment/soil sample results
were compared to their respective SHS R-U MSCs via the soil to groundwater pathway (25
PA Code Chapter 250). All sample results with the exceptions of those for arsenic in the
reserve mud pit sample (] -02), the upgradient sump @}2H-10), and groundwater seep

downgradient of the Ms. [JJJjj [l shatow well §f2H-22) were below their respective
SHS R-U MSCs. Background concentrations of arsenic in the area are elevated having

concentrations as high as 59 mg/Kg, as documented elsewhere (URS, 2010).
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Summary and Conclusions

The analytical results for samples of the drinking water from the Mr. |||} TGN

Mr. ] Il ard M. ] I residences show compliance with the applicable
MCLs/MSCs. Additionally, comparison of the drinking water samples from the Mr. |||l

B V- B o< V. [l ve!ls indicate that no significant change in
water quality has occurred in the interim or as a consequence of the occurrence of the black
water. A comparison of the water collected at the pressure tank from the Ms. |||} Gz
residence shows the potential for impact vs. baseline conditions. However, with a previous
impact having occurred (indicated by a 12/22/09 analysis) that resulted in her use of bottled
water for potable water supply and a water buffalo in the basement for other water needs), it
will be difficult to ascertain the true impact (if any) from the black water.

Additionally, the initial sampling activities conducted following the occurrence of the black
water indicate the following: '

« No change (from baseline conditions) in Mr. ||| | [ || TGN " T

and Mr. [ I we!ls that correlate with the reserve pit chemistry;

o Mr. I 2tcr has high copper; however, copper is not present in
these levels in the reserve pit;

o M. sh2/ 0w well has low pH; the reserve pit has high pH;

o Ms. NI shallow well does not correlate with reserve pit chemistry. She
was previously put on supplied water (12/22/09) due to other problems;

» Although Ms. |J}J I rressure tank sample (unknown date of filling of the
pressure tank; reported to be 3/21/10) has high lead as does the reserve pit, other
parameters in the dissolved fraction do not correlate well with the reserve pit
chemistry — it should be noted that lead was not detected at the reporting limit
(ND<2.0 ug/L) for the sample of Ms. |l shallow well collected on 3/23/10 (the
source for Ms. |||} I oressure tank water);

» Likewise, water samples collected from the sumps in the vicinity do not have
chemistry that correlates with analytical results for samples of either water or solid
samples collected and analyzed from the reserve pit; and

» With the historic use of the land topographically upgradient of the shallow wells being
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used as livestock pastures, the total and fecal coliform data at these locations is
suspect and cannot be satisfactorily used as a marker.

Overall, the analytical data did not indicate a good correlation between the reserve pit
sample and the downgradient samples. Based on the sample results, there appeared to be
very little correlation between the materials in the pit and the downgradient locations. As
such, a conclusion was made that the black water occurrence was not the result of materials
released from the pit.

Site Characterization and Remedial Activities

On April 8, 2010 PADEP issued a Notice of Violation for alleged violations of the Clean
Streams Law of Pennsylvania 35 P.S. §691.1 et. seq.; the Oil and Gas Act, 58 P.S.
§601.101 et seq.; the Solid Waste Management Act, 35 P.S. §6018.101, et seq (Appendix
A).

On April 29, 2010, the PADEP issued an Order (received May 3, 2010) directing Cabot to
remove the materials from the Wellsite reserve pit and to perform site characterization

related to the impact of the reserve pit on the surrounding area (Appendix A).

During the time period from April 30 — May 4, 2010, Cabot removed the residual fluids and
drill cuttings from the reserve pit. The fluids were removed using vac trucks and super
suckers and transported for treatment (Appendix D). The cuttings were removed using
excavators and hand labor and loaded to roll-off boxes and disposed off site (Appendix D).
Sampling of pit materials was conducted on May 1, 2010 during to their removal. The plastic
liner and underlying geotextile at the reserve pit was removed to expose the subsurface soils
under the liner (Appendix B — Photographs). Hay used to protect the geotextile and plastic
liner from punctures was observed to be stained in several locations, with the darkest
discoloration being observed at 6 locations at the bottom of the reserve pit, 2 locations along

the northern wall of the pit, and 4 locations along the southern wall of the reserve pit.
An initial round of sampling of the pit base and walls was performed following removal of the

liner and geotextile below the straw sub-base at 12 locations exhibiting the greatest visible
staining on May 4, 2010 (Figure 3 - Table 5). Analytes collected included:
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s TCL VOCs + n-butylbenzene, sec-butylbenzene, n-propylbenzene, and p-
isopropyltoluene;

¢ TCLSVOCs + TICs;

e TAL Metals; and

e Chloride and MBAS (on the ASTM leachate).

A Work Plan was prepared by URS with input from PADEP to fulfill the requirement of the
Order and submitted to the PADEP on May 7, 2010. PADEP comments on the Work Plan
were provided via e-mail on May 12, 2010. URS provided responses to the comments on
May 13, 2010 on behalf of Cabot and the Work Plan was implemented. The PADEP-
approved Work Plan included the following scope of activities:

» Characterization of the source material, namely the liquid and sclids portion of the
cuttings from the reserve pit;

o Characterization of subsurface materials immediately below the stained hay at the 12

most stained locations identified immediately after mud removal from the pit,

e Confirmational sampling after remediation of stained material from the base and the
sides of the reserve pit;

e Characterization of groundwater, drinking water, surface water, and sediments in the

vicinity of the wellsite; and

¢ Installation of bedrock monitoring wells on the well pad to evaluate water table
potentiometric surface and groundwater quality in the immediate vicinity of the

reserve pit.

Once the liner and geotextile was removed from the reserve pit, and the soil beneath the
impacted hay was sampled, remediation of the impacted hay and soil was conducted. After
implementation of remedial activities, the locations previously sampled were re-sampled on
May 10, 2010 and, at the request of PADEP, a thirteenth sample was collected on May 13,
2010 (Figure 4 - Table 5). Following receipt of the confirmational sample analyses, two

locations [Jj2H/4H-7R and JJ2H/4H-12R from the base of the pit exceeded the SHS R-U
MSC for arsenic.
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Consequently, URS remobilized to the Wellsite on May 27, 2010 to conduct additional
remediation and confirmational sampling in these areas. At the previously sampled location
7, about 1.5 cubic feet of soil was removed by hand from fractures in the bedrock at the base
of the pit. After the additional remediation, this location was sampled .2H-CONF—7R2) to
evaluate for arsenic concentration in the soil remaining at the location. The results show that

residual material has an arsenic concentration of 2.0 mg/kg.

At the previously sampled location 12, about 1 cubic feet of soil was removed by hand from
fractures in the bedrock at the base of the pit. After the additional remediation, this location
was sampled -ZH-CONF-12R2) to evaluate for arsenic concentration in the remaining
soil at the location. The results show that residual material has an arsenic concentration of
1.3 mg/kg.

With this additional remediation, all 13 locations demonstrate that concentrations of all
constituents of potential concern are below their respective SHS R-U MSCs and, therefore,
demonstration of attainment with the SHS R-U MSCs has been accomplished (Table 5). All
laboratory reports for samples analyzed are provided in Appendix C.

A request was made to allow final closure of the reserve pit on June 2, 2010, consistent with
the Order. PADEP approved the initiation of final closure on June 4, 2010 and extended the
final closure date to June 18, 2010.

A second round of sampling of off site soil, surface water, shallow hand dug welis, and deep
drinking water wells at the locations surrounding the Wellsite (consistent with the initial
sampling performed during March 23 through March 25, 2010, above) was conducted on
May 6 and 7, 2010. Samples were analyzed for:

Water:
e TCL VOCs + n-butylbenzene, sec-butylbenzene, n-propylbenzene, and p-
isopropyltoluene;
e TAL Metals;

o pH, TDS, TSS, chloride, sulfide, and MBAS (surfactants); and
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¢ Total coliform, fecal coliform, and fecal strep.

Soil:
» TCL VOCs + n-butylbenzene, sec-butylbenzene, n-propylbenzene, and p-
isopropyltoluene;

e TAL Metals; and

» Chloride, sulfide, and MBAS (on the ASTM leachate).

During the second round of sampling, the groundwater seep downgradient of the shallow
well on Ms. [l I roretty did not have sufficient water for sampling, therefore,
only a sediment sample could be collected. Additionally, while a sample was collected as a
pit water sample on May 1, 2010, the high level of solids present necessitated laboratory
analysis as a solid. Furthermore, in addition to the sediment collected from the area of
overland flow between the shallow hand dug well on Mr. ||} [l property and the up-
gradient sump; sediment was collected from the sump during this round. No overland flow

was present between the shallow hand dug well and the sump during this event.

The resuits for the pit and soil samples were compared to their respective Act 2 Statewide
Health Standard SHS R-U MSCs, or direct contact level MSC (whichever is more stringent)
under 25 PA Code Chapter 250 (Table 4). Analytical results for samples from the deep
drinking water wells and the shallow hand dug wells were compared to their applicable MCLs
and SHS R-U MSCs (Table 2 and Table 3). Additionally, groundwater seep and creek
samples were compared to applicable surface water quality criteria per 25 PA Code
Chapters 16 and 93 (Table 1).

A subsurface investigation was conducted in the vicinity of the reserve pit on the well pad to
help formulate the CSM. As described in the approved Work Plan, an attempt was made to
install four bedrock monitoring wells on the well pad to evaluate the water table
potentiometric surface and groundwater quality in the immediate vicinity of the reserve pit.
On May 17 through 20, 2010, three monitoring wells MW-1, MW-2, and MW-4 were installed
(Figure 2) in the northwest, northeast and southwest corners of the well pad, respectively.

Additionally, two soil borings were advanced to 100 ft-bgs in the southeast corner of the
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wellpad in an attempt to intercept the water bearing unit in this area. The boreholes
encountered only damp areas (no saturated fractures or layers). The boreholes were
advanced to 100 ft. bgs and allowed to stay open overnight. No groundwater was presentin
the open borehole after being open overnight. As no groundwater was encountered, with the
concurrence of PADEP, the borings were abandoned and no well was installed at this
location. Following completion, wells were surveyed to allow groundwater levels to be
measured to the nearest 0.01 foot mean sea level (ft-msl).

Boring logs and well completion diagrams are presented in Appendix E.

On May 20, 2010 following monitoring well development, an initial round of groundwater
samples was collected from the three on-site groundwater monitoring wells and analyzed for
the following parameters:

e TCL VOCs + n-butylbenzene, sec-butylbenzene, n-propylbenzene, and p-
isopropyltoluene;

e TCL SVOCs + TICs;
o TAL Metals;
e pH, TDS, TSS, chloride, sulfide, and MBAS (surfactants); and

o Total coliform, fecal coliform, and fecal strep.

Additional parameters, including TPH, acidity, alkalinity, nitrogen (ammonia), ethylene glycol,
and oil and grease were evaluated to allow a better understanding of site conditions.
Analytical results for water samples were compared to their applicable Federal Drinking
Water MCLs and SHS R-U MSCs (Table 6). All values were below their respective
standards with the exception of bis(2-ethylhexyl)phthalate (a suspected laboratory
contaminant) at MW-2. Total and fecal coliform and fecal strep were also present at these
locations. A second round of groundwater samples was collected on June 3, 2010.
Similarly, all sample results for regulated COPCs were below their respective SHS R-U
MSCs. Note that for total coliform, levels were present above the MCLG of zero; however,

insufficient samples were collected to allow direct comparison to the MCLG criteria of no

26

Revision 0

CABOT-EPA 006263

DIM0227496



DIM0227454

Final Report [ 2+/4H welisite June 2010
URS Corporation Revision 0

more than 5.0% samples total coliform-positive in a month. Analytical results for these

samples are summarized in Table 6.

Groundwater levels were measured at the monitoring wells, surrounding hand dug wells, and
surface water features (i.e., ponds) (Table 7). These data and data from the boring logs
were used to develop cross sections depicting subsurface conditions and the Conceptual
Site Model (Section 6.0). Locations of the cross sections developed are depicted in Figure
5. Cross section A - A’ is presented in Figure 6 and cross section B - B’ is presented in
Figure 7.

Water level data were used to construct a potentiometric surface that was contoured for the
initial and subsequent groundwater sampling event. Based on the observed water levels, the
groundwater potentiometric surface generally follows the topographical surface trending to
the southeast across the well pad; however, flow is constrained to the west-east fracture
system in shallow bedrock and, once groundwater enters the till material in the valley, flow
becomes governed predominantly by the potentiometric surface. Groundwater eventually
discharges at the observed springs, groundwater seeps, and surface water features, and is
observed in the shallow hand dug wells. Note that the predominant bedrock fracture traces
in this area are east to west and therefore the majority of groundwater flow would be
expected to flow along these pathways until groundwater encounters till in the valleys.
Groundwater elevation data is presented in Table 7 and potentiometric surface maps for the
May 20, 2010 and June 3, 2010 events are presented on Figure 8 and Figure 9,
respectively.

The extent of the impact from the reserve pit materials released was determined and a
remedial design implemented.

Two phases of remediation of soil were conducted over the time period from April 30, 2010 to
May 27, 2010 to remove impacts from the reserve pit to the surrounding soils. Approximately
1,500 yds® of potentially impacted drill cuttings and soil has been removed from the pit and
surrounding soils. Additionally, water has been removed from the shallow hand dug well and
sumps along SR29 continuously since the occurrence on March 21, 2010. More than 1
million gallons of potentially impacted surface and groundwater has been recovered from the
reserve pit and sumps along SR29 and properly disposed.
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To assist in the interpretation of analytical data, graphical star diagrams comparing the
analytical results for selected constituents of the samples from the reserve pit and sample
results for downgradient locations (including surface water, soils, shallow groundwater, and
deep drinking water wells) were prepared to compare and interpret the results (Figure 10A,
Figure 10B, and Figure 10C).

The shape of the polygon formed by plotting the analytical results presents a “fingerprint”
characteristic of the sampled location. Samples having a common source will have a similar
(if not identical) polygon fingerprint. For an upgradient and a downgradient sampled location
having the same source of constituents, the fingerprint of the downgradient location may be
modified by natural attenuation of selected constituents, based on their fate and transport
during epigenetic dispersion; however, the general shape of the polygon fingerprint will be
similar to its source.

Figure 10A illustrates the polygon fingerprints representing analytical results for selected
metals, pH, and chloride in water samples collected over the time period from April 2009
(pre-drill analytical results) to March 25, 2010, and includes the time period of occurrence of
black water downgradient of the Wellsite. The polygon fingerprint of water from the reserve
pit on the Wellsite is indicated in the upper, left hand corner, with polygon fingerprints of
sampled locations being illustrated in order of downgradient occurrence. The polygon
fingerprints of downgradient sampled locations have no similarity to the polygon fingerprint of
the sampled water in the reserve pit. The water from the reserve pit contains relatively
higher vanadium, sodium, potassium, nickel, molybdenum, lead, iron, chromium, boron,
arsenic, and antimony than do downgradient sources. If these locations were to be impacted
by water from the reserve pit, constituents would first have to migrate primarily through
fractures in the underlying bedrock and then through the till in the valley, where natural
attenuation and retardation would be expected to be higher. Under these conditions, natural
attenuation and retardation of constituents would be anticipated to be minimal, and the

polygon fingerprints would be similar in shape to the polygon fingerprint of the sample from

. the reserve pit water. Therefore, reserve pit water has had little, if any, impact to

downgradient groundwater. Any impacts to groundwater that may have occurred have
attenuated and are de minimis.
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Figure 10B illustrates the polygon fingerprints representing analytical results for selected
metals and chloride in water samples collected in May 2010, representing the time period
about 12 months after the occurrence of black water downgradient of the Wellsite. The
polygon fingerprint of water from the reserve pit on the Wellsite is indicated in the upper, left
hand corner, with polygon fingerprints of sampled locations (second round of characterization
sampling) being illustrated in order of downgradient occurrence. The polygon fingerprints of
downgradient sampled locations have no similarity to the polygon fingerprint of the sampled
water in the reserve pit. The water from the reserve pit contains relatively higher vanadium,
potassium, nickel, chromium, barium, boron, arsenic, antimony, aluminum, and chloride than
do downgradient sources. If these locations were to be impacted by water from the reserve
pit, constituents would first have to migrate primarily through fractures in the underlying
bedrock and then through the till in the valley, where natural attenuation and retardation
would be expected to be higher. Under these conditions, natural attenuation and retardation
of constituents would be anticipated to be minimal, and the polygon fingerprints would be
similar in shape to the polygon fingerprint of the sample from the reserve pit water.
Therefore, reserve pit water has had little, if any, impact to downgradient groundwater. Any
impacts to groundwater that may have occurred have attenuated and are de minimis. The
data demonstrate that at the time of the second round of sampling, all downgradient water
(surface water, shallow groundwater from hand dug wells, and deep drinking water wells)
meet all requirements for attainment of Act 2 SHS R-U MSCs and surface water quality
criteria; and therefore, meet the requirements for Relief from Further Remediation Liability
Protection under Act 2.

Figure 10C illustrates the polygon fingerprints representing analytical results for selected
metals and pH in water samples from groundwater monitoring wells installed on the well pad
collected on May 20, 2010 and June 3, 2010, representing the time period about 2 - 2%
months after the occurrence of black water downgradient of the Wellsite, after removal of all
materials from the reserve pit, and after remediation of impacted hay and soils below the
liner and geotextile of the reserve pit. The polygon fingerprint of water from the reserve pit
on the Wellsite is indicated in the upper, left hand corner, with polygon fingerprints of
sampled monitoring well locations (both first and second round of characterization sampling)
being illustrated in order of downgradient occurrence. The polygon fingerprints of
downgradient sampled locations have no similarity to the polygon fingerprint of the sampled

water in the reserve pit. The water from the reserve pit contains relatively higher vanadium,
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potassium, nickel, lead, iron, chromium, arsenic, antimony, aluminum, chloride, and a higher
pH than do both upgradient and downgradient monitoring well samples. Groundwater
samples from both the upgradient monitoring well (MW-1), the downgradient monitoring well
(MW-2), and the downgradient/side gradient monitoring well (MW-4) are similar to one
another (virtually identical) and contain higher concentrations of calcium and magnesium
than did the water from the reserve pit. [If these monitoring wells were to be impacted by
water from the reserve pit, constituents would first have to migrate through fractures in the
underlying bedrock and then through the till in the valley, where natural attenuation and
retardation would be expected to be higher. Under these conditions, natural attenuation and
retardation of constituents would be anticipated to be minimal, and the polygon fingerprints
would be similar in shape to the polygon fingerprint of the sample from the reserve pit water.
Therefore, reserve pit water has had little, if any, impact to groundwater in the vicinity of the
reserve pit. Any impacts to groundwater that may have occurred have attenuated and are de
minimis. The data demonstrate that all groundwater in the vicinity of the reserve pit meet all
requirements for attainment of Act 2 SHS R-U MSCs and, therefore, meet the requirements
for Relief from Further Remediation Liability Protection under Act 2.
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6.0 CONCEPTUAL SITE MODEL AND FATE AND TRANSPORT ANALYSIS

Based on water table elevation data collected during Remedial Investigation/Site
Characterization activities, the groundwater potentiometric surface generally follows the
topographical surface trending to the south-southeast across the well pad; however,
groundwater (and constituent transport) is constrained to the west-east fracture system in
shallow bedrock. Only minor natural attenuation and constituent retardation is anticipated in
during flow through the bedrock fracture system. Once groundwater enters the till material in
the valley, flow becomes governed predominantly by the potentiometric surface and natural
attenuation and retardation of constituents would be anticipated to be higher than that
occurring in the bedrock fracture flow. Groundwater eventually discharges at springs,
groundwater seeps, and surface water features. Groundwater is observed in the shallow
hand dug wells in the vicinity of the Wellsite. Groundwater elevation data are presented in
Table 7 and potentiometric surface maps for the May 20, 2010 and June 3, 2010 events are

presented on Figure 8 and Figure 9, respectively.

If a release occurred from the reserve pit, the release of material from the reserve pit would
have to migrate vertically 15 to 20 feet to groundwater below the pit (based on water levels
observed in monitoring wells - Figure 6). The release would then migrate with groundwater
flow along bedrock fractures {west to east in the vicinity of the reserve pit) where minimal
attenuation and retardation is anticipated. When the release (in groundwater) begins to
migrate through till in the valley below the elevated Wellsite, flow direction would be
governed by the potentiometric surface and minor natural attenuation and retardation of
constituents would be anticipated. The release (in groundwater) would then extend to

downgradient exposure points (e.g. groundwater seeps and shallow hand dug wells).

Downgradient features from the Wellsite well pad and reserve pit include the shallow hand
dug well on Mr. |} Il rroperty and shallow hand dug wells belonging to Ms. [}

B =< Vr. B Othcr features downgradient of the wellpad include a

groundwater seep to the southwest of the wellpad and a pond south of SR3010. A survey of
the areas surrounding the wellpad did not indicate occurrence of black water except at

vr. [ I and Ms. I sha'low. hand dug wells. The immediate discharge

points from these features (i.e., the drainage swale along SR29, the drainage culvert and
field east of SR29, and the groundwater seep downgradient of Ms. |||} I shalow
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well) also exhibited blackwater impact. However, the ultimate discharge point from Mr.-
I <! is the tributary to Burdick Creek and no visible signs of impact were apparent in
the stream. As discussed previously, an evaluation of the groundwater chemistry did not
reveal any correlation between the materials present in the pit and the points sampled,
including groundwater seeps, shallow groundwater in hand dLig wells, and surface water

occurrences.

Following the removal of the pit materials, the liner was evaluated revealing the presence of
perforations or tears confined to predominantly the eastern and western extents of the pit as
shown on Figure 3. Following the removal of the liner visible impact was observed in the
straw and soils beneath the liner, predominantly in the areas where the perforations were
present and along the sides in the vicinity where the discharge pipes from the well cellars
entered the pit. These materials were removed as part of the remedial activities and no
impacted materials remain in the subsurface following the final closure of the pit.

Potential impacts to groundwater beneath the well pad that flows to the shallow
wells/groundwater seeps were not observed during the groundwater sampling events
conducted at the well pad. Potential impacts either no longer exist due to natural attenuation

of material released or were not present in the water bearing zone.

Deep drinking water wells in the vicinity of the Wellsite appear to be un-impacted by the
black water occurrence. No observed differences were apparent between pre-black water
occurrence analytical data and data collected post- black water occurrence during the site
characterization activities. All values meet the SHS R-U MSCs and applicable drinking water
standards.

The potential source materials have been removed and remaining impacts in the subsurface
(if any) are de minimis and meet the requirements for demonstration of attainment with the
SHS R-U MSC for both soils and groundwater in the vicinity of the reserve pit (Section 9.0).
Material that may potentially have been released from the pit, if any, has been recovered in
water during the continuous vac truck removal activities that have been performed. No
additional black water occurrence has been observed since the initial appearance on March
21, 2010.
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7.0 ECOLOGICAL SCREENING ASSESSMENT
In accordance with 25 PA Code §250.311 and the PADEP TGM (2002), an evaluation of
potential impact to ecological receptors from Wellsite conditions was completed utilizing the

Ecological Screening Process. No additional evaluation was conducted since the following
criterion was met at the Wellsite:

e The area of soil having residual impacts is less than 2 acres and the area of
‘ sediments having residual impacts is less than 1,000 square feet. (25 PA Code
§250.311(b)(2)).

Therefore, no additional evaluation is required.
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80 SELECTION OF REMEDIATION STANDARDS
Based on the findings of the Remedial Investigation/Site Characterization and remediation
activities performed as described above, Cabot has elected to seek Relief From Further

Remediation Liability Protection under Act 2 (25 PA Code Chapter 250) by demonstrating
attainment of the SHS R-U MSCs for all COPCs for all media of concern.
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9.0 ATTAINMENT DEMONSTRATION

This section presents the attainment demonstration of SHS R-U MSCs for all COPCs in

potentially impacted media sampled and analyzed after completion of remediation.

9.1 SOIL

After two phases of remediation, approximately 1,500 yds® of drilling mud and subsurface soil
was removed and properly disposed off-site. Twelve pre-remediation and 13 post
remediation locations for confirmatory sampling of soil were selected with the concurrence of
PADEP. Confirmational soil samples were collected from the base and sidewalls of the pit
where staining was observed to be heaviest, in accordance with the sampling protocol
approved by PADEP. The confirmational sampling (representing residual, in place material),
meets the requirement of 12 samples as described under 25 Pa. Code Chapter
250.703(d)}{(2) when greater than 125 cubic yards (but less than 3,000-cubic yards) of soil is
removed and complied with the sampling identified in the Work Plan approved by PADEP.

Based on confirmational soil sampling results for samples below the reserve pit on the well
pad, soil impacts have been delineated both vertically and horizontally at the Wellsite. Soil
sample results are provided on Table 5. All samples meet the SHS R-U MSCs for all
COPCs.

Off-site  soil samples were collected during the initial response and Remedial
Investigation/Site Characterization activities from the area adjacent to the shallow hand dug
well on Mr. |} I property. associated drainage features, the groundwater seep
downgradient of the shallow hand dug well on Ms. ||} [ property. and up and
downgradient stream points in the unnamed tributary to Burdick Creek. All COPCs meet
their respective SHS R-U MSCs in the samples collected except for arsenic in the sediment
collected between the shallow well and the upgradient sump, at the groundwater seep
location downgradient of Ms. |||} Il sha!low. hand dug well, and at both the up and
downgradient stream locations at nearly identical concentrations (indicating that this is

unrelated to the black water). Background concentrations of arsenic in the area are
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elevated, having concentrations as high as 59 mg/Kg, as documented elsewhere (URS,
2010).

9.2 GROUNDWATER

As part of the Remedial Investigation/Site Characterization activities, three groundwater
monitaring wells were installed on the wellpad in accordance with the approved Work Plan.
Additionally, groundwater samples were collected from the groundwater monitoring wells,
downgradient shallow hand dug wells, and downgradient deep drinking water wells during
the initial response and Remedial Investigation/Site Characterization activities, in accordance
with the approved Work Plan. As indicated in Table 6, two rounds of groundwater data were
collected from the monitoring wells on May 20, 2010 and June 3, 2010. Additionally, two
rounds of groundwater from the shallow, hand dug wells and deep drinking water wells were
collected during the periods from March 23 through 25, 2010 and May 5 and 6, 2010. A third
groundwater sample was also collected from the shallow hand dug well on Mr. |||} Gz
property during reserve pit material remedial activities on May 1, 2010.

As discussed above, the water from the reserve pit has a distinctly different chemistry than
the samples from the groundwater monitoring wells in the vicinity of the former reserve pit,
groundwater samples from the shallow, hand dug wells, and deep drinking water wells.
Regardless, all COPCs for regulated constituents in groundwater were below the SHS R-U
MSCs. Note that bis(2-ethylhexyl)phthalate was detected slightly above its SHS R-U MSC;
however, as discussed above, this is a common laboratory contaminant and this constituent
is not a COPC because this compound was not identified in the reserve pit material.

Groundwater sample results are provided in Table 2, Table 3, and Table 6.

9.3 SURFACE WATER

Potentially impacted surface water in the area (i.e., the unnamed tributary to Burdick Creek)
is not considered to be a medium of concern as no data suggest impacts to the tributary.
However, during the initial response and site characterization activities, shallow, hand dug
wells, associated drainage features, and up and downgradient stream points were sampled.
The initial sampling round was conducted during the period from March 23 through 25, 2010.

The second sampling round was conducted consistent with the initial event in accordance

36

CABOT-EPA 006273

DIM0227506



DIM0227454

Final Report - [ 2+/4H Welisite June 2010
URS Corporation Revision 0

with the approved Work Plan. All COPCs for regulated constituents were below the SHS R-
U MSCs. Note that manganese was detected above its SHS R-U MSCs at the downgradient
sump on Mr. |JJJJ Il croperty. at the storm culvert east of SR29 and at the up-gradient
stream location. Additicnally, thallium was detected above the SHS R-U MSC (but below the
laboratory RL) at Mr. [} i} sha'low, hand dug well. However, as discussed above,
manganese was an order of magnitude lower in the reserve pit and thallium was not detected
in the groundwater wells installed on the well pad (the RL for thallium in the original sampling
event for the reserve pit was above the SHS R-U MSC). Other items:

» Lead was detected during the first sampling round at Ms. [||jjj I pressure
tank; however, lead was not detected at the reporting limit [ND (2.0) ug/L] for her
shallow, hand dug well that supplies the pressure tank.

e TDS and chloride were above their MSCs at the storm culvert east of SR29; however,
these data are likely influenced by roadway runoff.

e pH was below the MSC at the shallow, hand dug well on Mr. --
property; however, since water from the reserve pit had a high pH, the low pH

observed at Mr. || }}J I <! is not a function of impact by fluid from the
reserve pit (pH is not a COPC).

All concentrations were below their respective SHS R-U MSCs during the second round of

Site Characterization sampling. Surface water sample results are provided in Table 1.

Reserve pit water exceeded the SHS R-U MSCs for aluminum, antimony, arsenic, barium,
iron and lead, pH, TDS, and chloride (Table 1); however, this water was removed during the

reserve pit closure activities and properly disposed and is not, therefore, a medium of
concern.

9.4 VAPORINTRUSION

The potential effect of volatilization to indoor air quality (IAQ) was assessed using
Pennsylvania’s Vapor Intrusion into Buildings from Groundwater and Soil under
Pennsylvania (PA) Act 2 Statewide Health Standard (SHS) Guidance (January 2004). Based
on data obtained during confirmation sampling in the area of the former reserve pit and the

off site areas sampled, concentrations of detected COPCs in soil and groundwater are below
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the screening levels presented in Table 4 (residential) of the Guidance (PADEP, 2004). As
such, the soil meets the vapor intrusion screening criteria for residential standards and

therefore, meets the attainment demonstration requirements for the SHS R-U MSCs.

9.5 POST REMEDIATION CARE PLAN

No Post Remediation Care is required to attain, nor maintain attainment with the SHS R-U
MSCs.
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10.0 ENVIRONMENTAL COVENANT

An Environmental Covenant is not required for this Site.
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11.0 CONCLUSIONS

Cabot operates the leased Wellsite designated as A & M [l 2-/A & v [ 2+
@ 2H/4H) in Dimock Township, Susquehanna County, Pennsylvania. The Wellsite is

a portion of a larger tract that consists of approximately 16,300 acres and is leased from

I B N © oxplore for and

produce natural gas.

On Sunday, March 21, 2010, water containing suspended black particles (black water) was
observed in the shallow hand dug well on Mr. - - property along SR29 and at the
shallow, hand dug well on Ms. ||} I property further to the south, and also along
SR29. Additionally, groundwater seeps downgradient from the Wellsite exhibited black
water. In the vicinity of the shallow, hand dug well on Mr. ||} ] property. the black
water extended along the drainage swale adjacent to SR29 and discharged from a drainage
culvert on the east site of SR29 to an open field. At the location of the shallow hand dug well

on Ms. [l property, the black water extended t6 a groundwater seep adjacent to the

pond on Mr. || oroperty.

Cabot received an NOV from PADEP as a result of the black water occurrence and received
an Order to perform removal of reserve pit materials and conduct site characterization and

remediation to attain cleanup standards according to Act 2 requirements.

Two sampling rounds were conducted at groundwater seeps, shallow hand dug wells, and
deep drinking water wells immediately downgradient of the Wellsite. All COPCs for regulated
constituents were below the SHS R-U MSCs, except as follows:

» Manganese was detected above its SHS R-U MSCs at the downgradient sump on the

Mr. [} I property. at the storm culvert east of SR29 and at the up-gradient
stream location;

e Thallium was detected above the MSC (but below the laboratory RL) at the Mr. -

B shatiow well;
 Lead was detected during the first sampling round at the Ms. |||} [l pressure
tank;
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e TDS and chloride were above their respective MSCs at the storm culvert east of
SR29 (surface water);

e pH was below the MSC at the shallow hand dug well on the Mr. ||| l} G
property.

However, manganese was an order of magnitude lower in the reserve pit and thallium was
not detected in the groundwater wells installed on the well pad (the RL for thallium in the
original sampling event for the reserve pit was above the SHS R-U MSC). All concentrations
were below their respective SHS R-U MSCs during the second round of Remedial
Investigation/Site Characterization sampling. As water from the reserve pit had a high pH,

the low pH observed at the Mr. -- well is not a function of impact by fluid
from the reserve pit; therefore, pH is not a COPC.

Reserve pit water exceeded the SHS R-U MSCs for aluminum, antimony, arsenic, barium,
iron and lead, pH, TDS and chloride (Table 1); however, this water was removed during the
reserve pit closure activities and properly disposed and is therefore not a medium of concern.
Evaluation of the groundwater and surface water chemistry did not indicate a correlation
between the materials in the reserve pit and the black water observed in the nearby hand
dug wells, groundwater seeps, nor surface water locations. All deep drinking water wells
were found to meet applicable drinking water standards. Water present in Ms. -
I -1cssure tank contained lead; however, lead was not detected at the reporting limit
[ND (2.0) ug/L ~ below the SHS R-U MSC] in the shallow hand dug well on the Ms. -
- property that supplies water to the pressure tank. Due to a previous impact, she
was receiving bottled water for potable use and maintained a water buffalo in the basement
for other water needs.

During the period from April 30, 2010 though May 4, 2010 the reserve pit materials were
removed and the liner cleaned. Approximately 1,500 yds® of drilling material and subsurface
soil has been removed from the reserve pit and properly disposed. An inspection of the liner
revealed a series of perforations primarily in the eastern and western ends. Following
removal of the liner and underling geotextile, staining of the underlying straw and subsurface
soils was evident. Remediation of the stained hay and soils immediately below the stained
hay was implemented and confirmational sampling demonstrated attainment with the SHS R-
U MSCs for all regulated COPCs.
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A subsurface investigation and sample collection was conducted near the reserve pit on the
well pad to help formulate the Conceptual Site Model. Three monitoring wells were installed
on the Wellsite to evaluate subsurface conditions. The borings on the well pad showed that
subsurface materials generally consisted of between 8 to 18 ft of unconsolidated fill (well pad
materials) and decomposed sandstone overlying fractured sandstone bedrock. The
potentiometric groundwater surface showed that the potentiometric surface generally
followed the overlying topography with groundwater flow anticipated to be controlled by
fractures in bedrock in the area that trend west to east. These fractures are expected to be

the primary flow pathways in the subsurface in the immediate vicinity of the reserve pit.

Two rounds of groundwater data were collected from the monitoring wells installed on the
well pad in the immediate vicinity of the reserve pit. In both rounds of sampling, all
groundwater results were below their respective SHS R-U MSCs for all regulated compounds
with the exception of bis(2-ethylhexyl)phthalate at MW-2 during the May 20, 2010 event.
However, as this compound was not present in the pit material samples and is a common
laboratory contaminant, it is not a COPC for the Site.

Over 1 million gallons of potentially impacted groundwater were recovered from the two
sumps installed within the drainage swale along SR29 since the initial discovery of the black
water on March 21, 2010 and has captured groundwater emanating from the groundwater
seep downgradient of the shallow hand dug well on Mr. [JJjjj il property. As a result, no
further migration to the downgradient tributary to Burdick Creek has occurred since this time.
Recovery continues to be conducted at the downgradient sump location pending PADEP

approval to discontinue this activity.

Based on soil sampling results, sacil impact associated with the reserve pit has been
delineated both vertically and horizontally at the Wellsite. As shown by the sampling
conducted at the monitoring wells, groundwater below the well pad is not impacted. Based
on the evaluation of the chemistry of the downgradient shallow wells and groundwater seeps
and consistent with the Site Conceptual Model, the black water occurrence in the shallow
wells and groundwater seeps is not related to the materials that were present in the reserve
pit. Based on the presence of coliform identified in the area (residual impacts from historic

agricultural use), shallow wells, groundwater seeps and the water from the stream should not
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be used as a drinking water source. All deep drinking water wells evaluated were free of
coliform and met federal and state drinking water standards.

The selected remediation standard for demonstration of attainment is the SHS R-U MSCs for
all COPCs as specified in 25 PA Code Chapter 250.

The following analytes were detected at the Wellsite and are considered to be COPCs:

Soil:

e VOCs: n-butylbenzene, sec-butylbenzene, ethylbenzene, isopropylbenzene
(cumene), p-isopropyltoluene, naphthalene, n-propylbenzene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, and total xylenes;

e SVOCs: none;

s Metals: aluminum, antimony, arsenic, barium, beryllium, boron, calcium, chromium,

cobalt, copper, iron, lead, magnesium, molybdenum, nickel, potassium, silver,
vanadium, and zinc.

» Nitrogen (as ammonia).

Groundwater and Surface Water:
e VOCs: bromomethane;
s SVOCs: none;
e Metals: aluminum, antimony, arsenic, barium, boron, calcium, chromium, copper,

iron, lead, magnesium, molybdenum, nickel, potassium, sodium, vanadium, zinc; and
s Chloride.

Acetone, 2-butanone (MEK), carbon disulfide, and bis(2-ethylhexyl)phthalate, while detected
in certain samples are considered to be laboratory contaminants, and, therefore not COPCs.

In addition, although manganese and thallium were detected in surface and/or groundwater,

they are not considered to be COPCs. Surfactants and chloride do not have MSCs under
Act 2.

Cabot is requesting Relief from Further Remediation Liability Protection (ROL) for identified
COPCs regulated under Act 2 for the drilling mud release from the PADEP for Cabot, GDS
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(remediation contractor), the landowners ||| G -
A [ N
- - and - .and - - and all subsequent owners and

operators of the remediated area (Figure 11) in accordance with Pennsyivania’s Land
Recycling Act (Act 2) and with the regulatory requirements of 25 PA Code Chapter 250.
Once PADEP has issued the ROL for this area the following reclamation activities will be
conducted:

e« Water recovery from the sump along SR 29 will be discontinued;

¢ The downgradient sump will be reclaimed and the function of the drainage swale
along SR29 restored;

e Upon receipt of an ROL for soil and groundwater from the PADEP, Cabot will properly
decommission the three monitoring wells installed on the well pad (MW-1, MW-2, and
MW-4. The wells will be decommissioned according to PADEP Land Recycling
Program Technical Guidance Manual, Section V, Attachment F dated June 2002 (as
updated) and the Groundwater Monitoring Guidance Manual, Chapter 7 — Well
Abandonment Procedures, Section 7.4 — Material and Methods, Subsection 7.4.2 —
Sealants, dated December 1, 2001.
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Anal
Deap Drinking Water Well Sample Summ:

Table 3
| Results

Al Sampling Reunds.
ﬂ«n Wellsite

Dimock Township
Susquenianna County, PA
Fesorve PIL Deep Drin TWolls
Location Resorva Pit e e [ - Lot MaC
UNITS Drinking
Water | Used Aquife
[rmpaeo - o | Standard | TS
Sampls Dats 3232010 | 41972008 | 10z7/7000 | /232010 | 57/2010 | 4192003 | 3237010 | 6172010 | ar192009 0 | 502010
wm, Total ol 48,600 2900 -
[Antimony_Total gl 61 - 7 = =
ic, Total gt T30 S E = BT 7 2y
[Banum, Total [T 8,700 = 85 725 180 RELD 100 108 = =
Jium_ Yot oL 40 - =
 Total e 190 - - -
ium, Total vl a7 - - - -
Gum, Total oy 0 5 78400 25,300 = 25,000 27.000 32300 25,400 - -
hromium_Tolal v 140 - 5 = > s
(Cobalt. Total [ 40 - - - - -
7 v, Total ugh 310 - - 500 259 130 466 14 - -
ron, Total [ 55,800 - 2900 - =
Lead, Totar g 1,300 B 20 71 : -
fum_Total u 10000 = 5 7500 5.700 7.900 7370 5500 5050 - -
Manganese, Total uaf 2,000 110 = :
[Molybgnum,Total uof 280 70 5 =
lickel, Total ug! 180 - = -
otssium_Total gt 78,700 < = 7300 7080 2000 280 - 1200 7180 = >
jum, Total gL 56 - = B -
iver. Total oL Z5 : 5 =
[Sodium, Total gl Z16.000 - - 17800 @100 - 7500 6300 - 55600 7450 -
allum, Total g = = > =
ugl 700 :
nc_Total oyl 530 ) 20 T - 1T z
ey Total

ugh. 1,100 200 200
gl 78 [ [
gl 51 0 A0
gl 3,100 70 [H il 726 B a7 %6 Er) 58 [¥] 2,000 2,000
! 4 4
[T 120 [ 500
U 5 3
[ 18,400 27,800 25,800 26,000 26,500 30,660 27.500 NS NS
ugt 82 100 100
[T NS 730
gl 2 530 247 3 80 1,500 7,000
ugl 7,000 51 300 300
g 43 24 34 28 15 B
ug 400 5850 7,080 7300 5800 7,130 7,160 7240 7.380 8100 7660 NS NS
gl 36 Y] 50 300
gl 230 NS NS
g 21 NS 100
uglh 17100 1,200 1.070 1,300 1,290 1,200 1110 NS NS
ugi i i ] 50
gt | i 100 100
ugl 255000 18600 14100 7.000 6510 8400 7100 NS NS
ugll. 2 2
gl a5 NS 250
uglt 18 7 78 104 2 E000 2,000
uglt 2 2
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Table 3

Ana ults
Deop Drinking Water Well Sampl Summary

ing Rounds
HIAH Wellsit
Dimock Tewnshin,
Susquehanna Caunty, PA
Roserva P Dacp Drinking Wator Walls Water MSCs |
Location Resorvo Pit L% (TS
W I v I v I e
UNITS Drinking i
Wator | Usod Aquifer
|sampile 1.0,
o1 os ow s 12 .|| e, | PO
Date 32302010 [ 4118/2009 | 1002772008 | 372372010 57772010 i 10 | 572010 | a119/2009 | 32412010 | 5612010
1.1.1-Trichioroathana ugit 200
22 Tetrachiorosions vglL NS
2 Trichioroethans ug 5
1. 1-Dichloroethana gl NS 27
1 T-Dichioroethans g 7 2
1.24-Trichiorcbenzene gl 70 70
1.2 4 Trimetylbenzene ugf - NS 16
1 2-Dichio/obenzene gy 600 00
Dichloroathant ug/ 3 3
2 Didhioroethens (Tolal gl NS NS
| Z Dichlor g/ 5 5
3.5 Trimethylbenzene r WS %
.3 Dichlorobenzene [ NS 500
| 4-Dichiarobenzene ug/ 75 75
(MEK) ug/ NS 2,800
“Hexanone ugi NS 5
Mheihy! 2 pentanons (MIBR] g/ 3 80
e gl 37 NS 3,700
gl 5 5
B g [ ()
ug/ [T 80
i 80" 30
g [ 10
ugl NS 1,900
gl [ 5
ﬁ 700 60
(3 230
ugll 80 80
uglt [ :3
ugil 80° 80
gl 700 700
gL (5 1100
ught NS 20
gt s 5
ugh NS 700
gl 100 700
gl s 5
_ugh 000 1000
oyt : s
gl 7 2
ugll 10,000
o1 2-Dichioroatrens gl 7
o1 S Dichioropropene gl - NS
mép Xylene ugh 10,0007
- Butylbenzens ugll NS
o= gt [
o Xylene gl 10,000
] Tolene g ¥ - = NS
isoc-Bulylbenzena gl NS
rans- 1 2 Dichioroethene it 100
|imns 3 Dichiorapropere g [
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Table 3

Analytical Results.
Deep Drinking Watar Wil Sample Summary

All Sampling Rounds

2H/4H Woilsito
Dimock Township,
na County, PA
Resorve pit Grini jater Wells v
Location Roserve P 3 L
a3 [ R - oo e
UNITS. Drinking
Water  Used Agulfer
Jemp &1 . Standard | 1052500
Date 10 | 411672009 | 102772008 | 322010 | 5772010 | 419008 | 3@32010 | 5072010 | 4 22472010 10
gl % 2200
lene ugh 2200
—— NS 6 |
& ot NS X}
) uph [X] [X]
g 05
il upf 0.26
[ 0355
up! NS 19
g ] 009
g NS 260
orene i 3 1500
12 oy NS (L]
NS 100
[r! NS 1100
NS 130
1.2 4 Trchiorobenzens ry 10 70
1 2. Dichiorobenzens. gt ] )
2 1 I T
1 4Dichiorobenzens gt 75 75
il ugh NE NS
45T g NS 3,700
4,5 Trchior ugl NS L]
4 ug NS 20
T NS 730
g NS 19
& Dinrotolvene ugl = NS EX]
5 Dintrotoluene ug/ NS 37
] NS 2000 |
G g/ a0
; = = - ]
X o-Cresol) NS 1,800
2 Nitroaniing gl K 21
B ugi NS 200
et ol resal) g NS 180
F-Dioobenidng NS 15
‘Nitroaning g NS 21
5 Ditro-7-crathyiphanal [r] NS 5
-Brom i ug/ NS 5
Chioro- 3 methylphencl g/ NS 180
Chiormaning NS 150
T o ug! NS 5
Niroanine g NS 21
— L) .
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Table 3

Deep Drinking Wator Well Sample Summary

Rounds
Dimock

Townshp,
Susquehanna County, PA

UNITS

Reserve Pl

Reserve Pit
Wator

[

e

-
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41972009

102772009 | 32372010

12
32472010
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Table 3

Analytical Results.
Doop Drinking Water Wil Sample Summary

pling Rounds
2HIAH Wollsite

Dimock Township,
Susquehanna County, PA

Resarve Pit inki ater Weils "
Lacation Reserve Pit =5 Mac
= [ - -
UNITS Drinking | Residential
Water |Used Aquiter
R0, ;E' - ™ w | Stndars | Tos 52500
Dato 10 [ 4192008 | 102772009 | 37232010 57010 | 411852008 | 3232010 10| A 5672010
H units 713 730 741 - 785 174 128 182 6535 6586
-DRO il NS NS
) gl NS NS
wna Grease gl = = NS NS
mgh. ] NS
mph NS RS
mgAL p— NS NS
gt NS NS
g NS 340
=3 mgi 1745 1] . i NS NS
g T80 170 iFid 1a5 64 167 {I1) 46 f51) F) ) 500
gl NS 005
mt 1 NS
357 3 il 378 %9 2 527 a5 53 [X7) 54 1) 250
[Total Colorm (SMu2228) chI100 Ml 10.000 - v NS
b ecai Coldorm (SM52278) cha 100 mi - . Y L NS
fFecal Colorm (SM82220) | chiioom 6400 : ) L .
oca1 Strep (SWo0230C] Sl 100 Ml T NS
'= ND (5.0) = Parameter the
= Un.named tributary to
*= Too numerous o count
*= No Standard

V= Primaty Faderal Maximum Contaminant Level (MCL); Secandary MCL appiied when pamary MCL not avaiatie
*= Statewide Heaith Standard residential, used aquifer (TDS <2600 m/L.) Medium-Specific Concentrations (SHS RiLJ MSC: 26 PA Code Chapler 250

' Values from 25 Pa Code Chapter 93 8, Table §; values assume o pH of 8.5 SU and hardness of 100 mg/L. whare appicable. Values provided for chromiur ar for chromum i|
Values for bactena (colbform), chionde. TDS, pH. manganese and ron from 28 Pa Code Chapter 83 7. Table 3
s,

!'= MOL Goal MCLG)

V5= Maximun as a monthy average value with 1o more than this number in more than 20 samoles coliected dufing a month
i

"= Macmum as a
4= No Valus, Corfuent Growth

collecton

@

30 day penod. Level sel ko 200 chuf 100 mi duing swimiming season

%= Resutts for dissolved thalium -vaiuauﬂ down o Instrument detection imit (IDL) Iuwlym candueted on BI8/2010 and 87712010 Positive
Sampies

[ 023 1= SHS R-U MSC

it (RL

‘confiim presance of absence of dissolved thallum above MSC of 2.0 ugl.

Pagesofs

detaction lint (MOL) repatted with a1 estimated
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Table &

Analytical Results.
Montoring Well Sample Summary
All ling Rounds
-

Dimock Township,
Susquehanna Courty, PA

Reserve Pit m——
[Location W W ) ) MW
- sao | e
UpGradant POt st Up-Gradwnt Gendiant Gradiarst
UNITS "W L N el W ﬁbﬂdmt. :l Used
quifor
Sarmple 1.0. MW MW M MW-2 MW-2 MW4 M4 TS 526500
1
Date. 1o [~Someie | easen | eveein | T £32010 I I
yminum,_Teotal | 46800 23510 3170 2880 | 13000 4680 730 | -
Yot &1 5 >
.ﬂﬂ T30 £3 07 74 E [EX3 -
otal 8700 143 {11) 180 i 783 5 33 -
i, T otat ‘ﬁ 40 i T 5
oron, 1 otal %L ‘ LTEG‘ ; il Tt 7 i 5
‘otal iy 4 X i
m_ Total upl 72200 7200 | 46500 | 41500
Total 180 56 61 s
otal ug’ 131
T Ul 316 S F LR
o0, Yotal ugt 65 800 3010 3950 3590 23,000
ad_ ol ugt 1,300 24 37 53 (X
. Uil 16500 £ ;
[ianganese, Total Ui 2,000 125 128 127 [17]
 Total ugi 280 T
[Nickei, Total [T 180 ] i 145 265
Stassm, Total upl 28700 | 2680 2570 2520 4350 3120 3.840 3,000
enium, Totl ugl X ¥
[Siver, Total ugt 2 15 -
. Total ugt 216,000 6310 7460 7550 £Xi) 6120 3370 T8 -
Total upl i >
um_Total oL 763 ] 103 s
ol 3 51 163 702 318 25 -
ol 3 s =
minum, Olssotved ug! 5 68 200
m ed gl 57 €
Tl ug 0
n‘::“ %ﬂ S 1) 080 35 ELY) LX) FIX) u:ﬁ
oved wpl [} )
_ Dissoived up 5
[Catcium_Dissalved ught 18,400 37,200 40,100 39,700 24200 28.200 18,000 34,300 NS
omiim, Dissolved [ 100
obalt_Dissolved T 730
[Copper. Dissoved upl T I 1,600
iron. ived uglt 725 300
ved vl 0 i i 2 5
Dissotved ugl 460 7260 2630 4180 %380 | 360 NS
upT 3% 820 340 384 161 [iK] 287 360
. Dissoived upl 230 = NS
Cissaived ugl ] E p X 100
Dissolved o 17100 7720 1620 1650 1320 1320 1450 2510 NS
[Selervum Dissolved uglL ND {5 1 5 - t 50
ver. gt T 60
dum, Dissolved uglt 255000 6840 7400 7610 3300 LS T TR
[Thalkum, Dissoly ugll I T8 | I DI 2
fanadhim_ Dissalved ugll [
ed 15
Cissohved s
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Table s

Analytical Resuits.
Monitoring Well Sample Summary

All g Rounds
e
Dimock Township,
Susquehanna County, PA

Reserve Pt Monitoring Wells P
{Location W CZ] MW -2 [ MW ]
Resorve Pt
Wsler UpOragert | Upaert | UpGiadent | Dewnrsciert | Downrasieen Gradrt Gradtant o
UNITS W N W NE N s W
Aquifer
Sample LD, MW MW Mwx Mw-2 Mw-2 nw4 MW TS 52500
u
10| &302010 | ©32010 | e3moi0 | 5202010 8372010 | 57202010 G0
200
ugL [E}
|__ugl
ugL G F
L g
gt ' 2 10
by I I 0 00
oemane o i
gt WS
2 Dichieropropane gt ]
3> Timeomeraens L 1€
E obenzene ugil 560
T A Dichiorsbenzene gl i E 75
IMER) uglt i T P
- Hoxsnonse gl 5 1 @ L 5
gl WO e W T I T 730
L Er 3 ' ; 3,700
uglt 5
uglh 0
vl ]
&0
EL)
:ﬁ 1500
G
ugl '» 100
u I 230
ugl [ o 80
gl 3
Ll L
upt 700
upl 1,100
gl 20
5
L & 100
7 T 60
ﬁ NI ] 4
gl d 1000
. . . ]
= = 2
ﬁ 16,000
Ll L]
gt (3
ugf 10,0007
ug) z 500
Mgl ip [T 3 Al m'
UglL K WE (1 [ i NS
T 1800 |
100
Sy o
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Table §

Analytical Results
Monitoring Well Sample Summary
All Sampling Rounds
-M Vieilsite
Dimock Township,
Susquehanna County, PA
Reserve Pit Monitoring Well msc?
acation MW W ] WW-Z MWz (2] (2]
g saoen |
UpGraart Up-Graduent Up-Grindant Down G adwnl Down G st Gradent. Gradiant -
UNITS N 123 N NE NE W "
—  Aquiter
{Sample LD MW MW Mwx® M2 VRS w4 MWL TDS 52500
i)
il 1 | I
ot
upit.
ot g G 3
0 7 Ul T 55 T ] 5
za(a)pytene Ll I o0 WD T 2
b) anthane (13 i .5
hJ] jone ﬁ i 3 I 26
Mot anthene uglt .55
e upi £l
ah - 605 |
luaranthene ugl 260
ene upl 1500
i 2 ere [T 03
ugh
gl = 1100
130
[ N ]
e ¥ 600
St 1 600
e ] I T 78
[ 1] NS
ug'h N_J Fi 5 i 2 3700
i)
ﬁ 20
ugt 730
et 12
wp = ) &
uglt E1d
uglL M 2.900
ugiL . 2]
Ty [ 730
gl T I 1800 |
R H T 21
[ & 15
[ 21
- L3
oo =
uglL 180
ugl 150
Lt 3
TN T 1
ugh i &0
uMﬂ [ I ;,mﬁ
[ ; L [ Z 200
ugll. ! i 0 ] DT Tl 56
gt - o
ugl 0.2
g 0.8
ugl 0.26
=1 LX)
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Table &

Analytical Results
Monitoring Well Sample Summary
All Sampling Rounds
-mmvum
Dimock Township,
Susquehanna County, PA
Reserve P ‘Monttoring Wells o
[Eocation L 22 ] (X CF) wa WAL
Reserve Pt
Wister Up-Giradient Up-Geamnt UpSradient DownOtadient | Down Gradisnt Gradient
UNITS L L] Ll NE Ne w W
Aquifer
| Sample LD. MW MW pwx® Mw2 Mw-2 Mw4 M4 TOS 52500
1
Date 10 5302010 _| 8732010 | enzoi0 502010 &AZ010 5202010 €010
0ic acid wpl % 7
wicohol gt 2
. Chiore ether ugl it [ i 1 T
Efyihexyljpnthaiate | ugit T NG 52 ]
s (T8 LATH] T i ‘.
£ gl ) L B 1
upL
o acane [T
zohuran upL
ate ugl
(8 ]
o I
0 e .3
Tusaninens L fic 1 i [ I
Tuster uglt FG LT g B ; T
exachion 1.3 btadiene g/t ¥
achlotobenzene upl
= oL
P
i2 = L
L .3
zene. [T
N gt ! I ] ¥ ]
Ni930-dh 1 ugr_ 0 2 I
L (T8 : g :
TEIR ogiL
rene = i
S
pHunts 71 ] 56
PRORD m (R} T 02
s : :
[O1 and Grease gl Ian X T = T
H L i 1 ) f S
akinit mgt 880 0.0 500 Ik 80
onia mL 016 (X1 1) L
DL - W ]
mg T7aE NS
mQL 38 756 708 $20 88 %00 L33 560
iide ﬁ 0.008
g CHL T i o 7 ; T T NS
ioride mgL 6 0 18 128 13 13 03 750
[Total Coliform (5M92228) cfu/100 ml 10,000 110 183 24 1080 350 800 200 NS
Fecal Collform (SM52228) | _cluMO0 ml - 30 150 424 600 350 800 200 NS
‘wca) Coliform (SW.:92220] | chu100 ml 6400 30 92 576 €20 304 500 140 NS
-82305) €100 m ] 552 &40 e <1 180 100 NS
Wotes:
"= NO (5.0) = Parameter not detected at the detection fimil specified in parentheses
‘= Statewide Health Standard residantial, used auifer (TDS £2500 mg/L) Medium-Spe HS R MSC; 28 PA apter 250)
"= No Standard
‘= s Total wylenes
%= Flold Duplicate of MW\
b Resuts tor luated v ) for analyses 5202010, 832010 and £472010 Positiva limit (RL)
limit with 8 "), estmated Sampl 1DL and MOL confitm presence or absence of dissolved thallium above MSC of
= Results exceed SHS R-U MSC
Page 4ot 4
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Table 7

Groundwater and Surface Water Elevations

R >+i4H Wellsite

Dimock Township

Susquehanna County, PA

Location Date Well Total Depth | TOC Elevation | Ground Surface Depth to Groundwater
Diameter (in) (ﬂ.bgs)’ (ft-msl) Elevation (ft-msl) | Groundwater (ft) | Elevation (ft-msl)
Cavanaugh Pond NE 5/11/2010 NA NA NA 1473.13 0.00 1473.13
|[Cavanaugh Pond NW 5/11/2010 NA NA NA 1527.29 0.00 1527.29
Pond SW 5/11/2010 NA NA NA 1395.27 0.00 1395.27
Pond SE 5/11/2010 NA NA NA 1419.91 0.00 1419.91
Hand Dug Well 05/13/10 NA NA 1478.78 1477.42 8.40 1470.38
Shallow Well 05/13/10 NA NA 1427.19 1426.54 2.96 1424.23
Shallow Well 05/13/10 NA NA 1424.62 142324 1.40 1423.22
Hand Dug Well 05/20/10 NA NA 1478.78 1477.42 7.57 1471.21
Shallow Well 05/20/10 NA NA 1427.19 1426.54 2.96 1424.23
Shallow Well 05/20/10 NA NA 1424.62 1423.24 812 1421.50
MW-1 05/20/10 2 26.45 1551.48 1547.43 16.99 1534.49
MW-2 05/20/10 vig 57.85 1550.30 1546.01 54.34 1495.96
MW-4 05/20/10 2 90.92 1549.51 1546.30 86.76 1462.75
Hand Dug Well 06/03/10 NA NA 1478.78 1477.42 8.47 1470.31
Shallow Well 06/03/10 NA NA 1427.19 1426.54 2.98 1424.21
Shallow Well 06/03/10 NA NA 1424.62 1423.24 2.89 1421.73
MW-1 06/03/10 2" 26.45 1551.48 1547 .43 15.81 1535.67
MW-2 06/03/10 2" 57.85 1550.30 1546.01 51.50 1498.80
MW-4 06/03/10 2" 90.92 1549.51 1546.30 88.79 1460.72

Notes:

'= Total depth was measured from ground surface

TOC - Top of casing.
ft-msl - Feet mean sea level
NA = Not available
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Figure 10A
Retative Concentrations of Dissolved |, and Chioride for Water Samples Apnil 2009 to Match 2010
Welisite: Vicinity
Area of Black Water Occurrence
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Figure 108
Relative Concentrations of, Metals and Chioride for Water Samples May 2010
Vicinity
Area of Black Water Occurrence
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Figure 10C
Relativ of Metais. pH. Chioride for Water Sampies in Groundwater Monitoring Wells
HI4H Wellsite Vicinity
Area of Black Water Occurrence Investigation

Dimock Township
Susquehanna County, PA
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N\ .
. pennsylvania

DEPARTMENT OF ENVIRONMENTAL PROTECTION

2 Public Square
Wilkes-Barre, PA 18711-0790
April 8, 2010
Northeast Regional Office 570-826-2300
- Fax 570-830-3016
NOTICE OF VIOLATION

CERTIFIED MAIL NO.: 7009 1410 0000 2456 8111

Mr. Phillip Stalnaker

Cabot Oil & Gas Corporation
5 Penn Center West, Suite 401
Pittsburgh, PA 15276-0120

Re: [N /25 & 4H Well Pad, No.
115-20149 & 115-20179
Dimock Twp, Susquehanna County

Dear Mr. Stalnaker:

On March, 21 2010 thc Department received a phone report from Cabot Oil & Gas Corp
regarding black fluid that was discovered in a ditch near the ||| I 2H & 41 well pad
located in Dimock Township, Susquehanna County. Department personnel were on site March
22" 23" and 24" and documented the following violations of the Clean Streams Law of
Pennsylvania, 35 P.S. §691.1 et seq.; the Oil and Gas Act, 58 P.S, §601,101 ef seq.; the Solid
Waste Management Act, 35 P.S. §6018.101, et seq.; and the rules and regulations promulgated
under these statutes:

1. Pits or tanks for temporary containment

The investigation revealed that black fluid originating on the [ I 25 & 42
drill pad was not properly contained in a pit or tank. This is a violation of section
78.56(a)(1) of the Department’s regulations, 25 PA Code §78.56(a)(1), which provides:

“Except as provided in §§ 78.60(b) and 78.61(b) (relating to discharge requirements; and
disposal of drill cuttings), the operator shall contain pollutional substances and wastes
from the drilling, altering, completing, recompleting, servicing and plugging the well,

O,
Printed on Recycled Paper %8
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including brines, drill cuttings, drilling muds, oils, stimulation fluids, well treatment and
servicing fluids, plugging and drilling fluids other than gases in a pit, tank or series of pits
and tanks.”

2. Unpermitied discharge of polluting substances.

The investigation also revealed that the black fluid originating from the

2H & 4H location entered a hand dug well and a spring near the location, as well as a
wetland downgradient of the spring. This is a violation of Section 401 of the Clean
Streams Law, 35 P.S. §691.401, which provides:

“Tt shall be unlawful for any person or municipality to put or place into any of the waters
of the Commonwealth, or allow or permit to be discharged from property owned or
occupied by such person into any waters of the Commonwealth, any substance of any
kind or character resulting in pollution as herein defined.”

A violation of the Clean Streams Law or the rules and regulations promulgated
theteunder is contrary to Section 602 and 611 of that Act, for which the Department could
institute administrative, civil, and/or criminal procecdings. The Act provides for up to $10,000
per day in civil penalties and up to $25,000 in criminal penalties for each violation. Each day of
continued violation constitutes a separate offense.

A violation of the Solid Waste Management Act or the rules or regulations promulgated
thereunder is contrary to Sections 601 and 610 of that Act, for which the Department could
institute administrative, civil, and/or criminal proceedings. The Act provides for up to $25,000
per day in civil penalties and up to $25,000 in criminal penalties for cach violation. Each day of
continued violation constitutes a separate offense,

A violation of the Oil and Gas Act or the rules or regulations promulgated thereunder is
contrary to Sections 505 and 509 of that Act, for which the Department could institute
administrative, civil, and/or criminal proceedings. The Act provides for up to $25,000 in civil
penalties plus $1,000 for each day of continued violation and up to $5,000 in criminal penalties
for each violation,

Please notify me in writing within 10 days of your receipt of this notice, as to the cause(s)
of this incident, when the above listed violations were or will be corrected and what steps are
being taken to prevent their recurrence. Please include any documentation to verify the efficacy
of clean-up activities. Specifically, please investigate the condition of the drill pit and liner on
thci 2H and 4H well site. The Department strongly recommends that the liner
and cuttings be removed from the pit and properly disposed of, prior to restoration of the site.
Please notify me once all cuttings and fluid are removed from the pit so that we can examine the
condition of the liner.

CABOT-EPA 006325
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This Notice of Violation is neither an order nor any other final action of the Department
of Environmental Protection. It neither imposes nor waives any enforcement action available to
the Department under any of its statutes. If the Department determines that an enforcement

action is appropriate, you will be notified of the action.

If you have any questions concerning the above, please contact me.

.Micha 1 O’Donnell
Water Quality Specialist
0il and Gas Management

cc:  JohnRyder
Marc B. Cooley

Eric Rooney
NCRO File

CABOT-EPA 006326
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= pennsylvania
DEPARTMENT OF ENVIRONMENTAL PROTECTION
NORTHCENTRAL REGIONAL OFFICE

East Region Oil and Gas Management
April 29,2010
CERTIFIED MAIL NO. 7009 3410 0000 3618 5881

Mr. Phil Stalnaker

Regional Manager

Cabot Oil & Gas Corporation
Five Penn Center West, Suite 401
Pittsburgh, PA 15276-0120

Dear Mr. Stalnaker:

Enclosed is an Order of the Department dated April 29, 2010, which has been issued by the
Department to you.

We believe that the order is self explanatory, but if you have any questions concerning this
matter, please feel free to contact me at (570) 321-6557.

Sincerely,

Environmental Program Manager
Qil and Gas Management

Enclosure
cc: File
208 West Third Street | Sulte 101 | Williamsport, PA 17701-6448
570.327.3636 | Fax 570.327.3565 Peinted on Recycled Paper @’9 www.depweb.state.pa.us
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

In the matter of:

Cabot Qil & Gas Corporation . Removal of Reserve Pit

Dimock Township . :  Located at- 2H and

Susquehanna County : - 4H Well Pad
ORDER

NOW, this April 29, 2010, the Commonwealth of Pennsylvania, Department of
Environmental Protection (hereinafter “Department”) has determined the following findings of
fact and conclusions of law:

A. The Department is the administrative agency vested with the authority and
responsibility to administer and enforce the requirements of: The Clean Streams Law, Act of
June 22, 1937, P.L. 1987, as amended, 35 P.S. § 691.1 et seq. (hereinafier “Clean Streams

Law™); the Oil and Gas Act, Act of December 19, 1984, P.L. 1140, No. 223, as amended, 58 P.S.

§ 601.101 ct scq. (hereinafter “Oil and Gas Act”); Section 1917-A of the Administrative Code,
Act of April 9, 1929, P.L. 177, as amended, 71 P.S. § 510-17 (hereinafter "Administrative
Code"); and the rules and regulations promulgated thereunder.

B. Cabot Oil & Gas Corporation (hereinafter “Cabot Oil & Gas Corporation™) is a
Delaware corporation authorized to do business in Pennsylvania which maintains a business
address of Five Penn Center West, Suitc 401, Pittsburgh, Pennsylvania 15276-0120.

C. Section 601.103 of the Oil and Gas Act, 58 P.S. § 601.103, defines, in relevant
part, a “[pJerson” to be “[a]ny individual, association, partnership, corporation, ... or other legal
entity.”

D. Section 1 of the Clean Streams Law, 35 P.S. § 691.1, defines, in relevant part, a
“[plerson” to be “... any natural person, partnership, association or corporation ....”

E. Cabot Oil & Gas Corporation constitutes a “person” as defined by Section
601.103, of the Oil and Gas Act, 58 P.S. § 601.103, and Section | of the Clean Streams Law, 35
P.S. § 691.1.

F. Section 601.103 of the Oil and Gas Act, 58 P.S. § 601.103, defines, in relevant

patt, an “[o]wner” to be “[a]ny person who owns, manages, lcases, controls or possesses any well
”»

CABOT-EPA 006328
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G. Section 601.103 of the Oil and Gas Act, 58 P.S. § 601.103, defines, in relevant
patt, a “[wlell” to be “{a] bore hole drilled ... for the purpose of or to be used for producing,
extracting or injecting any gas, petroleum or other liquid related to oil or gas production or
storage, ..., but excluding bore holes drilled to produce potable water to be used as such.”

H. Section 601.103 of the Qil and Gas Act, 58 P.S. § 601,103, defines, in relevant
part, a “[w]ell operator” to be “[t]he person designated as the well operator ... on the permit
application or well registration.”

L. Cabot Oil & Gas Corporation constitutes an “owner” and a “well operator” as
defined by Section 601.103 of the Qil and Gas Act, 58 P.S. § 601.103.

J. Cabot Oil & Gas Corporation is the “owner” and “operator”, as those terms are
defined in Section 103 of the Oil and Gas Act, 58 P.S. i 601.103, of the 2H

authorized by permit 37-115-20149-00 (hereinafter © 21, and the 4H
authorized by permit 37-115-20222-00 (hereinafter 4H"), both located in Dimock
Township, Susquehanna County, Pennsylvania.

K. On March 17, 2010, the Department observed tanker trucks emptying a black fluid
(hereinafter “black fluid”) dircctly into a reserve pit (hereinafter “reserve pit”) located on the well
pad housing both theﬁ 2H and the 4H. No drilling or hydro-fracturing activities
were taking place at either the- 2H or the 4H on this date.

L.  On March 21, 2010, the Department received a telephone report from Cabot Oil &
Gas Corporation describing the presence of a black fluid observed in a ditch near the well pad
housing both the- 2H and thc- 4H.

M. Inresponse to the reported presence of a black fluid in a ditch near the well pad
housing both the 2H and the 4H, on March 21, 2010, Cabot Qil & Gas
Corporation dispatched a vacuum truck to remove the black fluid from the ditch and a nearby
hand dug well. Additionally, Cabot Oil & Gas Corporation constructed a shallow sump within a
drainage swale to intercept the black fluid flowing towards the drainage ditch and continuously
pump the black fluid to the vacuum truck.

N. On March 22, 23 and 24, 2010, the Department inspected the reported black fluid in
a ditch near the well pad housing both the 2H and the 4H, The Department
observed the black fluid in the reserve pit. Tears in the liner of the reserve pit had allowed the
black fluid to discharge from the reserve pit. Black fluid was subsequently observed in an
adjacent ditch and a nearby hand dug well and spring.

0. On April 8, 2010, the Department issued a Notice of Violation (hereinafter
“NOV?”) to Cabot Qil & Gas Corporation in response to the events described in Paragraphs K
through N, above. The NOV requested, in part, that Cabot Oil & Gas Corporation remove all
cuttings and fluids from the reserve pit. Further, the NOV requested that Cabot Oil & Gas
Corporation notify the Department upon the completion of the cuttings and fluids removal from
the reserve pit such that the Department could then adequately inspect the condition of the liner
placed in the reserve pit.

CABOT-EPA 006329
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P. Section 1 of the Clean Streams Law 35 P.S. § 691.1, defines, in relevant part,
“[plollution” to mean “contamination of any waters of the Commonwealth such as will create or
is likely to create a nuisance or to render such waters harmful, detrimental or injurious to public
health, safety or welfare, or to domestic, ..., or other legitimate beneficial uses, ..., including but
not limited to such contamination by alteration of the physical, chemical or biological properties
of such waters, or change in temperature, taste, color or odor thereof, or the discharge of any
liquid, gaseous, ..., solid or other substances into such waters.”

Q. Section 401 of the Clean Streams Law 35 P.S. § 691.401, states, in relevant part,
“PROHIBITION AGAINST OTHER POLLUTIONS. It shall be unlawful for any person ... to
put or place into any of the waters of the Commonwealth, or allow or permit to be discharged
from property ... occupied by such person ... into any of the waters of the Commonwealth, any
substance of any kind or character resulting in pollution as herein defined. Any such discharge is
hereby declared to be a nuisance.”

R Section 78.56(a)(1) of the Department’s Rules and Regulations, 25 Pa. Code
§ 78.56(a)(1), states, in relevant part, “Pits and tanks for temporary containment. (a) Except as
provided in §§ 78.60(b) and 78.61(b) (relating to discharge requirements; and disposal of drill
cuttings), the operator shall contain pollutional substances and wastes from the drilling, altering,
completing, recompleting, servicing and plugging the well, including brines, drill cuttings,
drilling muds, oils, stimulation fluids, well treatment and servicing fluids, plugging and drilling
fluids other than gases in a pit, ... or series or pits .... The operator shall install or construct and
maintain the pit, ... or series of pits ... in accordance with the following requirements: (1) The
pit, ... or series of pits ... shall be constructed and maintained ... to contain all pollutional
substances and wastes which are used or produced during drilling, ... , [and] completing ... the
well.” '

S.  Asof'the date of this Order, Cabot Oil & Gas Corporation has not completed the
cuttings and fluids removal from the reserve pit such that the Department can adequately inspect
the condition of the liner placed in the reserve pit. Cabot Oil & Gas Corporation has also not
adequately addressed the black fluid discharge from the reserve pit as requested in Paragraph O,
above.

T. The black fluid discharge to the ditch , the hand dug well, and the spring from the
reserve pit located on the well pad housing both the- 2H and the- 4H constitutes
“pollution” as defined in Section 1 of the Clean Streams Law, 35 P.S. § 691.1, and violates
Section 401 of the Clean Streams Law 35 P.S. § 691.401.

U. The failure to contain the black fluid in the reserve pit located on the well pad
housing both the [JJj 211 and the [ 411 violates Section 78.56(a)(1) of the
Department’s Rules and Regulations, 25 Pa, Code § 78.56(a)(1).

V. The conditions described above constitute unlawful conduct under Section 611 of
the Clean Streams Law, 35 P.S. §§ 691.611; and Section 509 of the Oil and Gas Act, 58 P.S.
§ 601.509; and a statutory nuisance under Section601 of the Clean Streams Law, 35 P.S.
§§ 691.601; and Section 502 of the Oil and Gas Act, 58 P.S. § 601.502.
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NOW, THEREFORE, under the authority of Section 5 of the Clean Streams Law, 35 P.S.
§8§ 691.5; Scction 503 of the Oil and Gas Act, 58 P.S. § 503; and Section 1917-A of the
Administrative Code of 1929, 71 P.S. § 510-17, it is hereby ORDERED that:

I.  Cabot Oil & Gas Corporation shall, within three (3) calendar days of receipt of this
Order, remove all cuttings and fluids from the reserve pit.

2. Cabot Oil & Gas Corporation shall, within seven (7) calendar days of receipt of this
Order, commence with the final closure and removal of the reserve pit.

3. Cabot Oil & Gas Corporation shall, within fourteen (14) calendar days of receipt of
this Order, complete the final closure and removal of the reserve pit.

4.  Cabot Oil & Gas Corporation shall simultaneously notify the Department of the date
upon which each of the tasks described in Paragraphs 1 through 3, above are initiated and/or
completed such that the Department can then adequately inspect the condition of the liner placed
in the reserve pit and oversee the final closure and removal of the reserve pit.

5. Cabot Oil & Gas Corporation shall, within eighteen (18) calendar days of receipt of
this Order, submit to the Department a letter describing the completion of the final closure and
removal of the reserve pit.

6. Cabot Oil & Gas Corporation shall, within seven (7) calendar days of receipt of this
Order, submit to the Department for review and approvat a full and thorough Site
Characterization work plan detailing all tasks necessary to define the horizontal and vertical
extent of contamination in soil, groundwater, and surface water in the areas surrounding the well
pad housing both the- 2H and the 4H.

7.  Cabot Oil & Gas Corporation shall, within thirty (30) calendar days of receipt of
this Order, complete those tasks needed to conduct a full and thorough Site Characterization as
necessary to define the horizontal and vertical extent of contamination in soil, groundwater, and
surface water. Such investigation should include, but not be limited to, the taking of appropriate
soil samples and placement of monitoring wells.

8.  Cabot Oil & Gas Corporation shall, within forty-five (45) calendar days of receipt
of this Order, submit to the Department a Site Characterization Report setting forth the results of
its investigation and analysis. If necessary, the Department shall comment, in writing, on the
report and, within fifteen (15) days of receipt of the Department’s comments, Cabot Oil & Gas
Corporation shall address the Department’s comments and submit a revised report to the
Department responding to the comments,

9.  Cabot Oil & Gas Corporation shall, within fifteen (15) calendar days of submission
to the Department of the Site Characterization Report, as described in Paragraph 8, above, submit
to the Department a work plan outlining proposals for remediation of any soil, groundwater, and
surface water contamination as identified in the Site Characterization Report in accordance with
the Land Recycling Program Regulations, 25 Pa. Code Chapter 250 and setting forth a schedule
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for initiation and completion dates. If the plan is disapproved, Cabot Oil & Gas Corporation
shall modify the plan, incorporate the Department’s comments, and submit a revised plan to the
Department within fifteen (15) days. The cleanup levels set forth in the work plan for
remediation of soil, groundwater, and surface water contamination shall be governed by the
cleanup standards established in 25 Pa. Code Chapter 250.

10. Upon approval of the work plan by the Department, Cabot Oil & Gas Corporation
shall implement the remediation activities outlined in the work plan, Cabot Oil & Gas
Corporation shall submit Quarterly Progress Repotts outlining activities undertaken in the
implementation of the wotk plan,

11. Cabot Qil & Gas Corporation shall submit a Final Report to the Department
demonstrating attainment of the cleanup levels established in the work plan. The Final Repoit
shall be submitted in accordance with Act 2, 35 P.S. §§ 6026.302, 6026.303, and/or 6026.304.

12, All correspondence with the Department regarding this Order shall be sent to:

Jennifer W. Means
Environmental Program Manager
East Region Oil and Gas Management
Department of Environmental Protection
208 West Third Street - Suite 101
Williamsport, PA 17701-6448
Phone: (570) 321-6557
e-Mail: jenmeans(@state.pa.us
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Any person aggrieved by this action may appeal, pursuant to Section 4 of the
Environmental Hearing Board Act, 35 P.S. Section 7514, and the Administrative Agency Law,
2 Pa. C.S. Chapter 5A, to the Environmental Hearing Board, Second Floor, Rachel Carson State
Office Building, P.O. Box 8457, Harrisburg, PA 17105-8457, 717-787-3483. TDD users may
contact the Board through the Pennsylvania Relay Service, 800-654-5984. Appeals must be filed
with the Environmental Hearing Board within 30 days of receipt of written notice of this action
unless the appropriate statute provides a different time period. Copies of the appeal form and the
Board's rules of practice and procedure may be obtained from the Board. The appeal form and
the Board's rules of practice and procedure are also available in braille or on audiotape from the
Seccretary to the Board at 717-787-3483. This paragraph does not, in and of itself, create any
right of appeal beyond that permitted by applicable statutes and decisional law.

IF YOU WANT TO CHALLENGE THIS ACTION, YOUR APPEAL MUST REACH
THE BOARD WITHIN 30 DAYS. YOU DO NOT NEED A LAWYER TO FILE AN APPEAL
WITH THE BOARD.

. IMPORTANT LEGAL RIGHTS ARE AT STAKE, HOWEVER, SO YOU SHOULD
SHOW THIS DOCUMENT TO A LAWYER AT ONCE. IF YOU CANNOT AFFORD A
LAWYER, YOU MAY QUALIFY FOR FREE PRO BONO REPRESENTATION. CALL THE
SECRETAY TO THE BOARD (717-787-3483) FOR MORE INFORMATION.

FOR THE DEPARTMENT OF
ENVIRONMENTAL PROTECTION:

O Mo

nn1fe1 . Means
nVIronmental Program Manager
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APPENDIX B

Site Photographs
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URS S —

Site Location:
Client Name: Project No.

, P— I 21/4H Well Site Vicinity; Area
Cabot Oil & Gas Corporation Gwm tu of Black Water Occurrence Investigation 39938634.00018
| Susquehanna County, Pennsylvania

Photo No. Date:
1 3/21/10
Direction Photo Taken:

West

Description:

B 2141 Well Site

- Pump removing water
from reserve pit on the

well pad
following observance of
black water.

Photo No. Date:
2 3/22/10
Direction Photo Taken:

North

Description:

2H/4H Well Site
- View of reserve pit cast-
most from the discharge

ipe to pit from the
HZH well cellar,
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m PHOTOGRAPHIC LOG

[ Site Location:

“HMH Well Site Viciiiliys Aven, | TrOIot NS
| "of Black Water Occurrence Investigation | 39938634.00018

‘ Susquehanna County, Pennsylvania

Client Name:

Cabot Oil & Gas Corporation gmmamm

Photo No. Date:
3 3/22/10
Direction Photo Taken:

North

Description:

I 2141 Well Site

- View of reserve pit

west-most discharge pipe
to pit from lheﬂ

4H well cellar.

Photo No. Date:
4 3/22/10
Direction Photo Taken:

North

Description:

R 214 Well Site
- View of reserve pit
perforation in liner above
water mark west of
discharge pipes.
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PHOTOGRAPHIC LOG

Client Name:

Cabot Oil & Gas Corporation gﬂbﬁ(ﬂ!fﬁw

[ Site Location:

Photo No. Date:
5 3/24/10
Direction Photo Taken:
North
Description:

R 2114 Well Site

- View of eastern corner
of reserve pit — Sample
1 location.

Photo No. Date:
6 3/24/10

Direction Photo Taken:

North

Description:

R 2141 Well
Site— Reserve pit drilling
mud - 02 sample
location.

DIM0227454

Project No.

- 2H/4H Well Site Vicinity; Area

of Black Water Occurrence Investigation | 39938634.00018
Susquehanna County, Pennsylvania
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PHOTOGRAPHIC LOG

Client Name:

Cabot Oil & Gas Corporation gwm*ﬁﬁm

' Site Lo&ion:

Photo No. Date:
7 3/22/10

Direction Photo Taken:

Southeast

Description:

Active seep to drainage
swale along west side of
SR 29. Seepisa
continuation of seep that
begins along access road
w [ 21/4H well
pad and passes beneath

Mr. - Barn.

Photo No. Date:
8§ | 3/21/10

Direction Photo Taken:

North

Description:

Drainage swale on

Mr, property
along SR 29 following
observance of black
water.
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Project No.

2H/4H Well Site Vicinity: Area

of Black Water Occurrence Investigation | 39938634.00018
Susquehanna County, Pennsylvania
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PHOTOGRAPHIC LOG

Client Name:

Cabot Oil & Gas Corporation gmmlﬁﬁm

Site Location:

2H/4H Well Site Vicinity; Area
of Black Water Occurrence Investigation
Susquehanna County, Pennsylvania

Project No.

39938634.00018

Photo No. Date:
9 3/22/10

Direction Photo Taken:

South

Description:

Shallow, hand-dug well
on Mr.
property. 7

sample location.

Photo No. Date:
10 3/21/10

Direction Photo Taken:

Northeast

Description:

Vac truck removing water
from shallow, hand dug
well on Mr.-
property along SR 29
following observance of
black water.
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m PHOTOGRAPHIC LOG

Site Location:

Client Name: by ol b

. 2H/4H Well Site Vicinity; Area
Cabot O] & Gas Corporation Q. Cbot O & Gas Corpomion. | O BTack Water Occurrence Investigation | 39938634.00018
‘ Susquehanna County, Pennsylvania

Project No.

Photo No. Date:
11 3/24/10
Direction Photo Taken:
Down
Description:
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